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KENWOOD 
...pacesetter in Amateur radio 
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The new TS-940S is a serious radio 
for the serious operator. Superb 
interference reduction circuits and 
high dynamic range receiver com- 
bine with superior transmitter 
design to give you no-nonsense, no 
compromise performance that gets 
your signals through! The exclusive 
multi-function LCD sub display 
graphically illustrates VBT, SSB 
slope, and other features. 

Super efficient cooling system using 
special air ducting works with the inter- 
nal heavy-duty power supply to allow 
continuous transmission at full power 
output for periods exceeding one hour. 

An optical encoder and the flywheel 
VFO knob give the TS-940S a positive 
tuning “feel? 

Exclusive multi-function LCD sub- 

m= VOX FULL MONI DIM 

m@ MAN SEMI OFF NOR 

KENWOOD HF TRANSCEIVER TS-940S 

METER 
= SEND AUTO NAR~ 

re, Ww auc? 

COMP. am oe 

= 30 =VC 
(dB) > 

m REC THRU WIDE 
NB NB2 PROC 01 

= me mm co 
a NB LeveL PROCESSOR = mic-9-PwR 

PHONES ba 4 3 6 
iy & e ~ - 

> yee 2 \ 8 2-1 ; 

oO ° 9 

Complete service manuals are available 
for all Trio-Kenwood transceivers and 
most accessories. 
Specifications and prices are subject to 
change without notice or obligation. 

#99 
display panel shows CW VBT, SSB 
slope tuning, as well as frequency, 
time, and AT- 940 antenna tuner status. 

Kenwood’s unique transmitter design 
delivers top “quality Kenwood” sound. 

Operating frequencies may be directly 
entered into the TS-940S without using NIT ATA TAT YY: 
the VFO knob. fee semen 

Remove “rotten QRM” with the SSB 
slope tuning, CW VBT, notch filter, AF 
tune, and CW pitch controls. Interface IF-232C/IF-10B 

speaker with audio filtering e YG-455C-1 
(500 Hz), YG-455CN-1 (250 Hz), 

Mode and frequency may be stored in 

4 groups of 10 channels each. (6 kHz) AM filter © VS-1 voice synthesizer 
SO-1 temperature compensated 

crystal oscillator ® MC-43S UP/DOWN 
hand mic. ® MC-60A, MC-80, MC-85 
deluxe base station mics. 
patch ° TL- 922A linear amplifier 
SM-220 station monitor ® BS-8 pan 

display e SW-200A and SW-2000 SWR 
and power meters. 

Tunes from 150 kHz to 30 MHz. 

Another Kenwood First! 

AT-940 full range (160-10m) auto- 
matic antenna tuner ® SP-940 external 
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More TS-940S information is available 
from authorized Kenwood dealers. 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 
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KENWOOD 
... pacesetter in Amateur radio 

THE high performance receiver is 
here from the leader in communica- 
tions technology—the Kenwood 
R-5000. This all-band, all mode 
receiver has superior interference 
reduction circuits, and has been 
designed with the highest perform- 
ance standards in mind. Listen 
to foreign music, news, and com- 
mentary. Tune in local police, fire, 
aircraft, weather, and other public 
service channels with the VC-20 
VHF converter. All this excitement 
and more is yours with a Kenwood 
R-5000 receiver! 

Exclusive 
Kenwood DynaMix™ system ensures 
an honest 102 dB dynamic range. 
(14 MHz, 500 Hz bandwidth, 50 kHz 
spacing.) 

150 kHz-30 MHz in 30 bands 
® All modes @ Digital VFOs tune in 50 Hz, 
500 Hz, or 5 KHz steps ¢ 10 memory channels 
e Programmable scanning @ Dual 24-hour digital 
clocks, with timer @ 3 built-in IF filters (CW filter 

optional) ¢ All mode squelch, noise blanker, RF 
attenuator, AGC switch, S meter ¢ 100/120/ 
220/240 VAC operation ¢ Record, phone jacks 

@ Muting terminals e VC-10 optional VH F 
converter (108-174 MHz) 

Store mode, 
frequency, antenna selection. 

Accurate to +10 ppm over a 
wide temperature range. 

Optional filters further 
enhance selectivity. Dual noise 
blankers built-in. 

Specifications and prices are subject to change without notice or obligation. 

Lithium battery backs up 
memories; all functions remain intact 
even after lithium cell expires. 

Optional 
DCK-2 allows DC operation. 

e VC-20 VHF converter for 108-174 MHz 
operation e YK-88A 1.6 kHz AM filter 
© YK-885S 2.4 kHz SSB filter e YK-88SN 1.8 
kHz narrow SSB filter © YK-88C 500 Hz CW 
filter © YK-88CN 270 Hz narrow filter 
@ DCK-2 DC power cable e HS-5, HS-6, 
HS-7 headphones ¢ MB-430 mobile bracket 
© SP-430 external speaker e VS-1 voice 
synthesizer e IF-232C/IC-10 computer 
interface. 

More information on the R-5000 and 
R-2000 is available from Authorized 
Kenwood Dealers. 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 
1111 West Walnut Street 
Compton, California 90220 



... pacesetter in Amateur radio 

imatev flordable HT! 

“V kenwoop 
12 VDC input terminal—allows Heavy-duty final amplifier and heat 
direct mobile or external sink. The die-cast rear panel assures 
power supply operation. reliable operation. With the optional 
When 12 VDC is applied, 12-volt PB-1 battery pack, the TH-205AT 
power output increases to provides 5 W output. The standard 
5 watts! — 8.4 volt PB-2 provides 2.5 W output. 

It’s here now! The affordable, 
“Kenwood Quality” hand-held trans- 
ceiver. Standard features include 
a large, easy-to-read LCD display, 
wide-range power requirements 
(operates on 7.2 VDC—16 VDC), 
3-channel memory, built-in 
battery saver circuit, and, when 
operated on 12 VDC, a robust 
five watts of power! The die- 
cast metal rear panel/heat sink 
assures cool, reliable operation. 
Receiver frequency coverage 
from 141—163 MHz is also 
standard—you can even listen 
to the “weather channels” at 
162.40 or 162.55 MHz! 

Monitor switch—to check fre- 
quency when PL encode/ 
decode switch Is on. 

(300 mW low power). 

Large, easy-to-read LCD display. 
Frequency, offset, memory channel, 
TX, RX, and battery indicator. 

Frequency UP/DOWN keys. Used to 
select frequency or scanning direction. 

Scan function key. 

Automatic battery saver circuit extends 
battery life. No buttons to push! 

Supplied accessories include: Rubber 
flex antenna, belt hook, 8.4 V, 500 mAt 
NiCd battery pack, wall charger. 

Extended frequency coverage 
for certain MARS and CAP 
operations. 

3 memory channels store fre- 
quency and offset. And so easy 
to use! Simply press the 
memory channel number to 
recall your favorite channels! 

Night light, offset/reverse. 

16-key DTMF pad for repeater 
autopatch is standard. 

1) PB-1 12 V 800 mAh NiCd batt. pack (5 W out- 
put). 2) PB-2 8.4 V 500 mAh NiCd batt. pack (2.5 

W output). 3) PB-3 7.2 V 800 mAh NiCd batt. pack 
(1.5 W output). 4) PB-4 7.2 V 1600 mAh NiCd batt. 
pack (1.5 W output). 5) BI-5 AA manganese/alkaline 
battery case. 6) BC-7 Rapid charger for PB-1, 2, 3, 
or 4. 7) BC-8 Battery charger for PB-1, 3 or 4. 

8) SMC-30 Speaker microphone. 9) SC-12, SC-13 
Soft cases. 10) RA-3, RA-5 Telescoping antennas. 
11) RA-8B StubbyDuk antenna ® TSU-3 CTCSS 
encode/decode unit ® VB-2530 2 m, 25 W RF 

power booster ® LH-4, LH-5 Leather cases ® MB-4 
Mobile bracket ® BH-5 Swivel mount ® PG-2V DC 
cable ® PG-3C Filtered cigar lighter cord. 

KENWOOD 
TRIO-KENWOOD COMMUNICATIONS 

Complete service manuals are available for all Trio- Kenwood transceivers and most accessories. 1111 West Walnut Street 
Specifications and prices are subject to change without notice or obligation. Compton, California 90220 

a 

NEW! Twist-Lok Positive-Connect™ 
battery case. A wide range of quick- 
change commercial duty battery 
packs are available. 
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Say You Saw It In CQ 

The Radio 
Amateurs Journal 

ON THE COVER: Speaking of museums, here’s Dick 
Whatham, K2JXU, in costume at the S.B. Morse Museum in Poughkeepsie, 
New York. Dick is shown with the newest and oldest in radio technology. 
He's also working packet radio via an HT. Photo by Larry Mulvehill, WB2ZPI, 
with the cooperation of the Young-Morse Historical Site. 
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Zero Bias 
AN EDITORIAL 

You have to admit that the major pieces of specialized equipment 
we are reviewing this month are priced beyond the reach of a lot of am- 

ateurs. However, with Christmas coming up next month, it doesn’t hurt 

to set your sights high and wish for some really great stuff instead of the 
usual socks and handkerchiefs. Also, for those among us who can af- 

ford it, these ‘‘toys’’ really do separate the men from the boys. For the 
financially conservative among us who happen to live in states with a 

sales tax, be reminded that this may also be one of the last chances to 

write off the sales tax on a big ticket item on this year’s income tax 
return. So it appears, at least fancifully, that there’s a lot to ‘‘thinking 

big.”’ 
On the other hand, it doesn’t follow that getting in on packet radio or 

RTTY has to cost a bundle either. You can enjoy these modes for a rea- 
sonable amount of money or spend to your heart’s content. If, however, 

you want to be the only ‘‘kid’’ on the block with the new XK Zoomer, that 

does bear a stiffer price. Keep in mind at all times that although some 

equipment might be thought of as expensive, we don’t pay one cent for 

use of the spectrum. That's sort of like complaining about the price ofa 

car you want to buy when all along the gas is free. How much and how 

well you want to drive is up to you. 
Speaking of bucks, | did hear from a few dealers who said that some 

of you followed my advice a few months ago and bought imported gear 

before the prices went up due to the dollar/yen exchange rate changes. 
Those of you who were smart enough to get in on that should have 
saved enough to give you a head start on some RTTY or packet gear. 

Change of Heart 
We got a lot of response to Tony Byrum, KAOVFN’s letter we ran in 

the September ‘‘Our Readers Say”’ column. As you could have predict- 

ed, the responses were all the way from ‘‘good riddance’”’ to ‘‘what a 

shame, but | Know how he feels.’’ Well, we can all cheer up. Tony up- 

graded to Technician recently, so we haven't lost him. (See ‘‘Our Read- 

ers Say” column this month.) Congratulations, Tony. It’s good to have 

you with us. 

A Good Idea 
For those of you who are addicted to reading the Ham Shop ads and 

checking out various east coast hamfest fleamarkets, the name Tony 

Musero, KSUKW, probably sounds familiar. Tony wrote to me about the 

September Zero Bias and offered a solution to my query on buying 

items from fleamarkets and even from classified ads: ‘‘How do you 
know it works?” Along with the letter was a certificate which | assume 

Tony gives out or would like to see used when selling gear. It’s a good 

idea if used properly. 

A Bad Idea 
Most ofthe talk at the recent ARRL National Convention in San Diego 

was about the proposed new ARRL museum/meeting-room complex. 
The anticipated cost of $2.7 million caught most people the same way 

—what a waste. At a time when everyone is looking for ways to in- 

crease the amateur population virtually without funds, upwards of 

$3,000,000 is being sought to build what | called a mausoleum. Part of 

the money is supposed to come from state aid or grants, but the bulk of 
the cash will no doubt be urged from members. It’s hard to go back and 

ask these members to give some more so that amateur radio can grow 
when they've just kicked in for a museum. If you consider that of the ap- 
proximately 130,000 members who exist about 25,000 plus are life 
members (that translates to no more dollars from them) anda good por- 

tion are also senior citizens (reduced membership rates, presumably 

less income), that leaves the rest to kick in the money. The money can 

and should be spent to build amateur radio, to also ensure that there 

will be an amateur radio for future generations. 
If you want to see a really great museum, if you really want to get the 

feel and flavor of radio from the early days, then you don’t have to wait 

at all. In upstate New York, just south of Rochester, in the city of Hol- 

comb stands the Antique Wireless Association's terrific museum. 
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CERTIFICATE OF CONDITION: 

EQUIPMENT SOLD/TRADED FROM _______ To 
(GELLER) 

( BuYeR) (MFa@) (MODEL) 

CONDITION OF EQUIPMENT: DATE OF SALE? 

ELECTRICAL . OPS MANUAL: 0 
MECHANICAL . ITEMS THAT ARE IN- 
OPERATIONAL . CLUDED BUT WILL 

PHYSICAL _ BE SENT VIA MAIL? 
IDENTIFY (KNOWN PROBLEM HERE) 

ADDITIONAL REMARKS HELE: 

16 A MATTER OF 

PROTECTION ©" “reust: 
CAUL(IFANY): 

' Tony Musero, K3UKW’'s certificate to use when selling gear. 

Bruce Kelley, W2ICE, is the curator, and he’ll be glad to arrange tours 

or send you info onthe museum or the AWA. If it’s tradition and heritage 

you need, including a full-scale reproduction of an early radio parts 
store, then contact Bruce. | guarantee it won’t cost $3,000,000 just to 

talk to him or to have the museum experience. You can contact Bruce 

at the AWA, Main Street, Holcomb, NY 14469. 
If you still think that a museum is more important than new amateurs 

at this point, and most important if you are amember of the ARRL, then 

there are at least two possible methods of funding such a folly. One, 

you could pay for it out of existing funds, funds which now exist in an in- 

vestment portfolio. Two, you could require all new applications for 

membership also include membership in an ARRL tontine. I’m sure the 

insurance company that handles the equipment insurance could also 
handle a group term life insurance program. Presumably, we all get old- 

er, andas the median age for amateurs increases, it won’t take too long 

for the last of us to kick off and thereby supply whatever it costs to build 

the mausoleum. At that point it would be appropriate. Either way the 

egocentric, back-patting edifice could be built as a tribute to what was 

and no longer is. 

A Better Idea 
If the ARRL considers it possible to raise several million dollars from 

its members, then we have to assume it is possible. However, the great 
majority of licensed amateurs do not belong to the ARRL, and they too 

might be a source of funds, at least some of them. Then think of the pos- 
sibility of what that sum could do. Besides promotional and educational 
literature about amateur radio, it might be possible to underwrite a cou- 

ple of hundred amateur radio club stations in junior high schools and 

high schools. Traveling mobile displays of amateur radio could be sent 

around the country demonstrating what a wonderful pastime amateur 

radio is and how important it is in aiding one’s own community in times 

of disaster or need. All of the wonderful things that you and | can think 

up require that one illusive thing to make them happen—money. It’s 
also going to take people—people who want to see these things hap- 

pen, and people who can make these things happen. Obviously, from 

assumption at least, the money can be raised. However, I’m afraid that 

sum of money can’t be raised several times over, so the spending of it 

becomes very, very important. 

It's up to us, League members and non-members, to either go for it 

and work towards grabbing a piece of the future or settle back and ac- 
cept a temple to the past where we can sit around, warm in our dotage, 

watching reruns of ‘‘Happy Days”’ and sniffing ozone from the hourly 

spark display. 

73, Alan, K2EEK 
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Or This Inexpensive 

It Really Shouldn’t Be This Easy 
Remember just a few years 

ago, how it took a roomful of 
equipment just to work RITTY. 
And if you wanted more than one 
mode it took a dedicated com- 
puter system costing thousands 
of dollars. The new AEA Pakratts 
are proving it doesn’t take lots of 
equipment or money to enjoy 
working all bands in five different 
modes. 

|First, A Good Idea 

The idea behind the Pakratt is 
very simple. One controller that 
‘does Morse, Baudot, ASCII, AM- 
TOR, and Packet, and works both 
HF and VHF bands. Of course the 
decoding, protocol, and signal 
processing software must be in- 
cluded in the unit, and connec- 
tion to the computer and 
transceiver have to be easy. The 
unit also has to be small and re- 
quire only 12 volts, so it will work 
both in the shack and on the road. 

Second, Computer Compatible 

It doesn’t matter what kind of 
computer you have, we have a 
Pakratt for you. The PK-64 works 
with the popular Commodore 64 
or 128, and the PK-232 works with 
any other computer or terminal 
that has an RS-232 serial port. 
The PK-64 doesn’t require any ad- 
ditional programs. Simply con- 
nect to the computer and 
transceiver and you’re on the air. 
The PK-232 needs a terminal or 
modem program for your com- 
puter. The one you’re using with 
your telephone modem will work 
just fine. 

Fourth, AEA Quality and Price 

PAKRATT™ Model PK-64 

PAKRATT ™ Model PK-232 

Third, Performance and Features 

The real measure of any data controller is what kind of on-air perfor- 
mance it gives. While the PK-64 and PK-232 use different types of 
modems, both give excellent performance on VHF. The optional HF 
modem of the PK-64 uses independent four-pole Chebyshev filters for 
both Mark and Space tones, and A.M. detection. The HF option can be 
factory or field installed. 

The PK-232 uses an eight-pole bandpass filter followed by a limiter 
discriminator with automatic threshold correction. The internal 
modem automatically selects the filter parameters, CW Fc=800 Hz, 
BW=200 Hz; HF Fco=2210 Hz, BW=450 Hz; VHF Fco=1700 Hz, 
BW = 2600 Hz. 

The PK-64 uses on screen indicators to show status, mode, and 
DCD (Data Carrier Detect) while the PK-232 uses front panel in- 
dicators. Both units use discriminator style tuning for HF operation. 
And that’s just the tip of the iceberg. Features like multiple connects 
on packet, hardware HDLC, CW speed tracking, and other standard 
AEA software features are included in both the PK-64 and PK-232. 

Not many manufacturers like to discuss quality and price at the same time. AEA thinks you want high 
quality and low price in any product you buy, so that’s what you get with the Pakratts. Ask any friend who 
owns AEA gear about our quality. The people who buy our products are our best salespeople. As for price, 
the PK-64 costs $219.95, or $319.95 with the HF option. The PK-64A, an enhanced software unit with a longer 
flexible computer cable, costs $269.95 or $369.95 with the HF option. The PK-232 costs $319.95 with the HF 
modem included. All prices are Amateur Net and available from your favorite amateur radio dealer. For more 
information contact your local dealer or AEA. 

Prices and specifications subject to change without notice or obligation. 

Advanced Electronic Applications, Inc. 
AEA P.O. Box C-2160, Lynnwood, WA 98036-0918 

206-775-7373 Telex 6972496 AEA INTL UW 
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ANTENNAS 

ANTENNA SYSTEMS 

“INVEST” in a Telrex antenna! 

Why gamble with shoddy antenna construc- 
ionwhen Telrex makes available a profess- 
(onally designed quality product. 

TIRED OF WIND 
DAMAGE ? 

Antennas that last ““Decades”’ 
(not months) 

TB5EM/4KWP 
TB5ES/2KWP 

Some of the WORLD’S finest. 

TB4EC 10, 15, 20 Mtr. $310.00 
TB5ES 10, 15, 20 Mtr. $425.00 

TB5SEM 10, 15, 20 Mtr. $530.00 

TB6EM 10, 15, 20 Mtr. $640.00 

$385.00 

$635.00 
$1075.00 

$510.00 

$1010.00 

$340.00 

$705.00 

$269.00 

20M326 3 elem. 20 Mtr. 

20M536 5 elem. 20 Mtr. 

20M646 6 elem. 20 Mtr. 

15M5325 elem. 15 Mtr. 
15M845 8 elem. 15 Mtr. 

10M5235 elem. 10 Mtr. 
10M636 6 elem. 10 Mtr. 
2MVS814, 2 Mtr. phased 

master charge = & 
For data on the complete line of Telrex 
antennas phone (anytime) and leave 
your Call sign, or write. 

Phone: 201-775-7252 

Write: Telrex P.O. Box 879 
Asbury Park, N.J. 07712 
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Our Readers Say: 

And We Got Him Back 

Editor, CQ: 
| was a bit dismayed to see the letter entitled 

‘We've Lost One’’ in the September issue of 
CQ.|amamember of the W5YIV.E. team here 
in Oklahoma City. Enclosed is my most recent 
submission to the ‘‘Collector and Emitter’”’ (cir- 
culation 1086). The ‘'C & E”’ is our local ham 
newsletter published by C.O.R.A. (Central Ok- 
lahoma Radio Amateurs). C.O.R.A. is a consor- 
tium of members from various radio clubs in 
the area, and our main function is to organize 
and plan our yearly ham convention, which we 
call Ham Holiday. 

At the inception of volunteer testing, C.O.R.A. 
saw a need for a regular test session here in 

the greater Oklahoma City area and formed a 
core group of amateurs to administer tests. 
This February will mark our second year anni- 
versary of regular monthly exams. As a matter 
of fact, two examination sessions were given 
in August; one in conjunction with our conven- 
tion and the other at our regular testing site. 
There are other groups in the area also provid- 
ing exams. Although | cannot state the fre- 
quency of these other groups’ sessions, | do 
know that they intentionally schedule their 
sessions on the weekends to provide local 
hams, and aspiring hams, additional opportu- 
nities to test. 

We advertise our test session both in the lo- 
cal ham publication and ‘‘talk it up’’ on the lo- 
cal 2 meter nets. Perhaps the word doesn’t get 
around as well as it should. But as you can 
see in my ‘‘C & E”’ article, some people get 
the message; 37 candidates for the month 

of August. 
My intent for this letter is to set the record 

straight. The hams in the Oklahoma City area 
ARE committed to the continuation of our hob- 
by and we DO care. This letter will end on a 
happy note. The gentleman who sent in last 
month’s letter upgraded from Novice to Tech- 
nical four days prior to my receiving the Sep- 
tember issue of CQ. 

Ron St. Laurent, ND5S 
Yukon, OK 

Good Practice After All 
| Editor, CQ: 

| believe Mr. Dan Robbins, KL7Y, has taken 
his views on the NZART paper to beyond sensi- 
ble extremes (Our Readers Say column, Aug- 
ust 1986 issue, ‘‘No QRM, Maybe No Hobby’’). 
Maybe Mr. Roberts doesn’t realize how much 
QRM some expeditions cause. This is much 
worse when a DX station listens on a number 
of frequencies on the one band. In England (| 
shall use a DXpedition in somewhere like FO8) 

*CQ encourages its readers to send in for pub- 
lication letters expressing your opinions, 
ideas, etc. We will print them as space per- 
mits, and we reserve the right to choose mater- 
ialas we see fit. Please address all correspon- 
dence to ‘‘Our Readers Say”’ care of CQ. 

all Europe is pointing their beams and 1 kw or 
more over us. Because there are a number of 
stations transmitting on different frequencies 
(calling this DX station) often with strong sig- 
nals at the antenna, this is bound to cause dis- 
tortion products in any receiver. This is without 
mentioning how wide some of these signals 
are. It is a fact that if someone puts a linear on 
the end of a transmitter, the output is wider 
than if there was no linear there. Though this 
can be kept minimal by good design, this is far 

from always true. | 
DXpeditions are far from the only cause of 

QRM. If only stations would switch off the lin- 
ear after receiving a 5/9 plus 40 dB report and © 
used 10 watts instead of 1 kw, their reports 
would still be 5/9 plus 20, and there would bea 
substantial reduction in QRM. It is good prac- 
tice after all. 

Michael Zatman, GOCNO 
Herts, England 

Supports Novice Enhancement 
Editor, CQ: 

The Zero Bias editorial in the Septernber ’86 
issue relative to enhancement of the Novice 
class license is by far the most intelligent pre- 
sentation of the subject | have read to date. 

| can suggest two important, additional rea- 
sons why Novice class licensees should be 
granted additional privileges. One, strictly in 
the best interests of retaining our frequency al- 
locations, is that if Novices gain the 220 MHz 
voice privileges proposed, we may be able to 
retain that band for amateur use, because ona 
national basis it wil/ be used. The 220 MHz 
band is not now used sufficiently across the 
country to justify it remaining in the amateur 
radio service, and those other services which 
desire that band to alleviate their spectrum 
shortages know it! Unless we use it, we'll lose 
it—and ‘‘enhanced Novices’’ will use it. 

More important from my perspective as a 
public safety administrator is the added re- 
sources police, fire, and emergency medical 
systems which rely on amateur radio for sup- 
port communications will realize. Novices with 
at least 220 voice privileges can provicle public 
safety communications. The Novice class as 
presently constructed is unusable to us in pub- 
lic safety. My Department’s A.R.E.S. group 
presently has 40 members. We cculd use 
60-70. With ‘‘enhanced Novices’ we will 
realize that objective and thus be better 
prepared to respond to emergencies. 

You might, on the one hand, consider me 
biased. My 27 years as an amateur, having 
come up ‘‘through the ranks’’ of the various li- 
cense classes, my QOWA membership, and 
overall amateur radio interests notwithstand- 
ing, | firmly believe all of us in amateur radio 
should strongly support the Novice enhance- 
ment proposal. The future of the hobby may 
well depend on it. 

Jerry Boyd, KG6LF 
Chief of Police 
Coronado, CA 
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THE MOST POPULAR HAM RADIO ACCESSORIES THL THE INDUSTRY LEADER IN DESIGN AND 
are available from WELZ. WELZ brand easy- PERFORMANCE add-on accessory VHF/UHF 
to-read power and VSWR amplifiers, antenna couplers 

meters and other high and now HF LINEARS too. 
quality station accessories - When power out is 

are used world-wide. your problem, stop 

WELZ, good enough to in for the THL 
be the best. brand solution. 

COMPACT MOBILES MAKE FULL DUPLEX POSSIBLE KDK| 
mobile radios are so small; TWO of them will fit in the Space) 

* normally accomodating one full size mobile radio. This al. 
» lows for full duplex cross band operation with 32 memory ca-' 
pacity, plus many other advantages. Check out the FM- oe) : 
(VHF) and the FM-740 (UHF) today. bn - PORTABLES 

WHEN YOU TURN YOUR ANTENNA, 

controller interface. 

LOOK CLOSELY AND YOU WILL CHOOSE SANTEC. 
Santec hand-helds are truly the BEST value + quality + 
performance combination available today. A Full 5 Watts 

output, Multi-mode Scan, 10 Memories and AUTO- 
DIALER make the SANTEC a fantastic hand-held radio. 
Try one yourself at your next trip to your favorite Ham 
acie shen: 

vcCONnN 1506 CAPITAL AVENUE, PLANO, TEXAS 75074 PHONE- 214-423-0024 Gill FAX - 214-423-0081 
eed Nace Need EE | NATIONAL DISTRIBUTION FOR SANTEC - KDK - KENPRO- THL- WELZ -DIAMOND 

* ACCESSO 

_ DOIT WITH KENPRO antenna aiming 
devices and accessories. From light to 

heavy-duty there’s a KENPRO for you. NEW 
Satellite tracking AZ-EL units with external computer 



© New Morse Journal - Since 1983 two Dutch radio am- 
ateurs, PAQBFN and PA3ALM, have published a 
quarterly journal, Morsum Magnificat, for Morse en- 
thusiasts. Now British writer and radio amateur Tony 
Smith, G4FAI, has joined the editorial team as En- 
glish language editor, and a new English version of 
Morsum Magnificat will be available shortly. Morsum 
Magnificat will publish material about Morse, ancient 
and modern, not normally found to any extent in pop- 
ular magazines today, and will include history, illus- 
trations, anecdotes, and adventures in both wire and 
wireless telegraphy. USA subscription for a year (4 is- 
sues) is $10 postpaid from M. Hellemons, PAOBFN, 
Holleweg 187, 4623 XD Bergen op Zoom, Holland. 
Banknotes will be appreciated, owing to difficulties 
and high charges in clearing foreign checks. Further 
information is available from Tony Smith, G4FAl, 1 

Tash Place, London N11 1PA, England, on receipt of 
IRC (2 for airmail). 
© WWII Merchant Marine Radio Ops Announce New Organi- 
zation - Reorganization of the Gallups Island Radio 
Assn. has been announced. The association is a non- 
political group of former WW II seagoing radio opera- 
tors who attended or graduated from the U.S.M.S. ra- 
dio schools. WW II merchant marine brasspounders 
are also welcomed by this organization. Over 5,000 
men attended the various U.S.M.S. radio schools; 
these menare now scattered throughout the country. 
Many are ham radio operators, but all are extended a 
welcome. Ham radio nets meet daily on 3920 kHz 
(SSB) at 0700 EST, Saturdays on 7153 kHz (SSB) at 
0900 EST, and Mondays on 3552 kHz (CW) at 2000 
EST. Inaddition to on-the-air ham radio nets, and peri- 
odic reunions, a newsletter is distributed to all mem- 
bers. For more information send an SASE to Ralph Al- 
bers, W4ER, 5597 Seminary Road (Apt. 2013 South), 

Falls Church, VA 22041. 
© Motorola, Alaska Two-Way Radio Museum - A Museum 
of Early Two-Way Radio Equipment has been estab- 
lished by Motorola Communications and Electronics, 
Inc. in Anchorage, Alaska. The Branch Manager for 
the state of Alaska, Don Parker, will serve as curator 

Announcing 
of the collection. He has already acquired a few post- 
World War II tube-type items, but would greatly ap- 
preciate any donations of equipment or assistance 
from amateurs who may have interesting or unusual 
examples of two-way radio gear. Mr. Parker can be 
reached by writing Motorola, Inc., 5333 Fairbanks 
Street, Suite #1, Anchorage, AK 99502, or by calling 
(907) 562-2111. 
e WECA Equipment/‘‘Elmer’’ Banks - Newly-licensed 
hams who join the Westchester, New York Emergen- 
cy Communications Assn. will be able to benefit from 
two new club programs, an equipment bank and an 
“Elmer” bank. Under WECA’s program, hams with 

surplus equipment will list it with the bank coordina- 
tor, Bob Steinberg, WA2KHR. He will contact new 
hams who join the club to find out their needs, and will 
try to match up equipment with people who need it. 
Equipment will be loaned out for a 90-day period. 
More information about the equipment bank and El- 
mer bank programs is available from the club at P.O. 

Box 131, North Tarrytown, NY 10591. 

© Veteran’s Day Special Event - The Armed Forces Ama- 
teur Radio Net will operate a Special Events station to 
commemorate Veteran's Day from 1700 UTC Nov. 9 
to 2400 UTC Nov. 11 onall bands 10, 15, 20, 40, 80 
meters on 7.283 phone and 7060 CW, and 3920- 
3925 phone. Contact any AFAR member. Send SASE 
to WB1DWR, 16 Berkeley Circle, Newington, CT 
06111. 
¢ Special Events Station at Hines V.A. Hospital - In observ- 
ance of Veteran’s week, members of the Hamfesters 
Radio Club, Inc., Chicago will operate from the Hines 
V.A. Hospital’s Robert K. ‘Pappy’ Wade K9CDH Me- 
morial Ham Shack using the Hine’s club call K2WFN 
from 1500Z to 0300Z Nov. 9. The club will operate on 
40 meters, 20 meters, 2 meters F.M., and 2 meters 
USB. Frequencies are 14.260, 7.260, 146.43 sim- 
plex, 144.210 USB. Send QSL, QSO number, and9 x 
12 SASE with 39¢ postage to: Hamfesters Radio 
Club, Inc., Chicago, c/o Robert K. ‘‘Pappy’’ Wade Me- 
morial Ham Shack, Bld. 8, Hines Veterans Adminis- 
tration Hospital, Hines, IL 60141. 

The following hamfests, etc., are slated for November: 
Nov. 1, Hamfest Minnesota and Computer Expo, Rich- 

field, MN. Contact Hamfest Minnesota and Expo, Box 
555, Minneapolis, MN 55440. 

Nov. 1-2, Ham Radio and Computer Expo 86, Law- 
renceville, GA. Contact Alford Memorial ARC, P.O. 
Box 1282, Stone Mountain, GA 30086, or call N8LM 
at 404-925-7615. 

Nov. 1-2, Odessa Hamfest, Odessa, TX. Contact 
West Texas ARC, Box 7033, Odessa, TX 79760, or 
call KASREM 915-366-0203. 

Nov. 2, Oak Park ARC Swap-N-Shop, Southfield, MI. 
Contact Larry Macionski, WA2AJQ, 303 South Ver- 
mont Ave., Royal Oak, MI 48067 (313-399-3991). 

Nov. 2, RF Hill ARC Hamfest, Sellersville, PA. Contact 

Hamfest Chairman, RF Hill ARC, 523 Vine St., Perka- 
sie, PA 18944, or call W3BRU 215-257-2450. 

Nov. 7-9, AMSAT Fourth Annual Space Symposium and 
Annual Meeting, Dallas/Forth Worth Airport Hilton 

Hotel, TX. Contact AMSAT HQ 301-589-6062. 
Nov. 8, The Newmarket Fleamarket, Newmarket, On- 

tario, Canada. Contact Geoffrey Smith, VESKCE, 7 
Johnson Rd., Aurora, Ont., Canada L4G 2A3, or call 
416-727-6672 after 1830. 

Nov. 8, New England DXCC Banquet, Concord, MA. 
Contact Charles A. Lukas, Jr., W1DOH, RFD #1, 24 
Durkee Rd., Acton, MA 01720 (617-263-3743). 

Nov. 9, Fort Wayne, IN Hamfest, Fort Wayne, IN. Con- 
tact AC-ARTS Hamfest, P.O. Box 10342, Fort Wayne, 

IN 46851, or call KQUDF 219-485-0164 (6-10 p.m. 
EST). 

Nov. 15, 6.91 Friendly Fest, Milwaukee, WI. Contact 
The Milwaukee Repeater Club, P.O. Box 2123, Mil- 
waukee, WI 53201. 

Nov. 16, Massillon ARC Auctionfest 86, Massillon, OH. 
Contact MARC, P.O. Box 73, Massillon, OH 44646. 

Nov. 16, West Orange Repeater Club Hamfest, Orange, 
NJ. Contact Mike or Rob at 201-674-0507. 

Nov. 22-23, Greater Greensboro, NC Hamfest, Greens- 
boro, NC. Contact Fred Redmon, 3109 Goodall Dr., 
Greensboro, NC 27407 (919-852-9244 between 9-11 
p.m.). 

ALL MODELS HAVE 1 YEAR WARRANTY. 

Optional factory installed rechargeable battery pack available 

10 MHz Oven Oscillator 

10 Hz to 1.2 GHz .1 PPM ACCURACY 

9X8%X3% 

DiciMAx INSTRUMENTS CORP. 

AG-12 AC-ADAPTER $8.95 
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T-1200 BNC-BASE 21” ANT. $8.95 

FREQUENCY ACCURACY OVER READ SENSITIVITY TYP. 
RANGE TEMPERATURE | OUTS | 50.Hz-25 MHz | 25 MHz-450 MHz 

| 0500 | $149.95 | 50\Hz:512 MHz 1 PPM 17°-35°C 20 to 50 MV 
TCXO 15 to 50 MV to 450 MHz 

| 0510 | $179.95 TIME BASE 50 to 100 MV to 1 GHz 

| pete | 25096 | 50 Hz-1.2 GHz 0.1 PPM 20°-40°C 15 to 50 MV. 2 to 20 MV 
PROPORTIONAL to 450 MHz 

ro1200 | s2e00s | toreaacue | toMHs OVEN SRS can ie 
BAC12 $34.95 

CIRCLE 45 ON READER SERVICE CARD 

POWER 
REQ: 

DIR 50 Hx — 50 Miz 

PRE 30 mir-—5)2 mits, 

50Hzto512MHz 
“| PPM ACCURACY 

TEXO 

FOR DEALER LOCATIONS 
OR PHONE ORDERS 

800-854-1566 

8560 Production Avenue 

San Diego, CA 92121 
California Call 619-578-7171 

Telex #697120—DATAMAX-103 

8-15 VDC EXPORT AGENT: MAGNUS 

300:MA 3500 Devon Avenue 
AGC-12 Ghicago, IL 60659 

REQ. FOR 312-679-6070 
Telex #253503 MAGNUS CGO 

BAGS $29.95 

Say You Saw It InCQ 



Two affordable radios in one—that's 
exciting. 

Yaesu’s dual-band FT-727R 
packs our best HT know-how into 
one compact design. At a price 
that’s in step with your ham 
budget. 

Hit hard-to-reach repeaters 
with a powerful 5 watts on both 
2 meters and 440 MHz. 

Work the bands quickly 
and easily with a wealth of 
microprocessor-controlled 
commands: 

Jump between the separate 
VHF and UHF VFO registers. Ten 
memories store any VHF or UHF 
frequency, and tone encode/decode 
information. (Four memories 
retain repeater shift data). 

Scan the memory channels, — 
the entire band, or a band seg- 
ment. And return to any special — 
frequency with the priority featur 

Use link repeaters by program- 
ming TX on one band and RX on 
another. 

Conserve power with the bat- 
tery saver. It lets you monitor silently 
while drawing negligible current. 

DUAL BAND HANDIE 

And measure your battery level 
with the digital battery voltmeter. 
There's even a “Low Battery” LED. 

Finally, your operation is 
rounded out with features like VOX 
capability. A one-touch repeater 
reverse switch. An LCD readout with 
illumination lamp. A high/low power 
switch. Remote computer control 
capability. An optional CTCSS mod- 
ule. And Yaesu’s full line of optional 
accessories. 

So step up your operating capa- 
bility now with the logical choice in 
HT operation. 

Yaesu’s dual-band FT-727R. 

YAESU 
Our 30th Anniversary. 

Yaesu USA 
17210 Edwards Road, Cerritos, CA 90701 
(218) 404-2700 
Customer Service: (213) 404-4884 
Parts: (213) 404-4847 

Yaesu Cincinnati Service Center 
9070 Gold Park Drive, Hamilton, OH 45011 
(513) 874-3100 

Prices and specifications subject to change 
without notice. 
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Se Wanbae 
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Both (ele: 

Superior Grade General 2 Meters Tig ; 63 1.2 GHz Transceiver: 
Coverage Receiver & 70cm ‘ The First Full-featured 

LIMITED QUANTITY y 1240-1300 MHz Transceiver 

AT OLD PRICES 

el 

NOW! RAPID DELIVERIES HAND-HELD 
FROM OUR OUTLETS : VHF/UHF 

2-METER MOBILES 
IC-28A (25w) 1C-28H (45w) IC-O2AT IC-2AT 

LOW PRICE! IC-O4AT IC-4AT 

IC-735 

The Latest in ICOM’s Long 25 MHz-1300 MHz 2 

Line of HF Transceivers HF TRANSCEIVER 

LOW PRICE! 
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This month we begin a four-part series on packet radio 
by KR3T. Packet Radio isn’t that mysterious or difficult 
to use. Follow the series and get in on some very exciting 
aspects of modern amateur radio. 

An Amateur Packet Radio Primer 
Part I—Introduction 

BY JONATHAN L. MAYO*, KR3T 

Pi nateur packet radio has been receiving a 
jreat deal of attention over the past few years, 

ind justly so. Packet radio is the most capable 
node of digital communications available to 
adio amateurs. Over the past two years the 
jumber of amateur packet radio stations in the 
Jnited States has quadrupled. The number of 
yacket stations has increased about 10,000 
yercent over the past 5 years inclusive. In 
982 there were approximately 200 amateur 
yacket stations, and by mid-1986 there were 
»stimated to be over 16,000 amateur packet 
adio stations; by the end of 1986 the number is 
yredicted to exceed 20,000. 

This is the first of a four-part article series 
jJesigned to provide a complete introduction to 
amateur packet radio. Packet radio is often de- 
scribed as a form of ‘‘super’’ RTTY (Radio 
reletype); however, as you will soon see, pack- 
>t is a unique mode in and of itself. A wide var- 
ety of topics related to packet radio are cov- 
3red in this article series. If you have not oper- 
ated packet before, these articles will give you 
he necessary background to quickly catch up 
»n what you've been missing. 

Portions of the articles have been excerpted 
‘rom my book, The Packet Radio Handbook, to 
ye published by TAB Books, Inc. in January 
1987. The book is featured in TAB’s current 
‘rade catalog, and the cost is $14.95. For more 
nformation, write to TAB at P.O. Box 40 , Blue 
Ridge Summit, PA 17214. 
Amateur packet radio is used with spectac- 

dlar results everyday by ordinary amateur ra- 
dio operators the world over. Individuals can 
transfer messages via packet almost any- 
where in the United States through a network 
of ‘bulletin board stations”’ with an automatic 
forwarding system. Individuals can use their 
local bulletin board to send and receive mail, 
upload and download files (such as newslet- 
ters and computer programs), and as a ‘‘gate- 
way”’ to retransmit their signal on another fre- 
quency. Imagine instructing the bulletin board 
to relay your transmissions to the 20 meter 
band; an amateur in Pennsylvania running only 
5 watts on 2 meters could then communicate 
with another amateur on the west coast or 

even a foreign country (see fig. 1). 
Many packet operators can share a single 

frequency and select with which stations they 

*1817 Saratoga Court, Allentown, PA 18104 

wish to communicate. It is not uncommon to 
have an operator using a bulletin board station 
while two other operators are conducting a 
QSO and another two are transferring compu- 
ter programs, all on the same frequency with- 
out interfering with each other. 

Some amateur packet operators access 

amateur satellites directly to relay their trans- 
missions with amazing accuracy to specified 
points around the globe. Amateur packet oper- 
ators without satellite capability can access 
the satellites through an intermediary station 
known as a ‘‘teleport.”’ 

You will undoubtedly learn much more 

about packet radio’s capabilities as you pro- 
gress through these articles. Amateur packet 
radio is a new, growing, exciting, and largely 
yet unexploited mode. 

Article Introduction 
At first glance packet radio can seem very 

complicated and confusing. A common as- 
sumption is that a packet operator must be an 
expert in digital electronics and computer pro- 
gramming. While that was probably true a few 
years ago, packet has advanced to the point 
where a complete packet station can be set up 
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The amateur packet station at KRS8T. 

and effectively operated by almost anyone. 
And for the microcomputer hobbyist, packet 
represents an ideal marriage between compu- 

ters and amateur radio. 
But we’re getting ahead of ourselves. What 

exactly is packet radio and what does it have to 
offer? The purpose of this article is to provide 
an introduction to packet radio's capabilities. 
This article differentiates packet from the 
other modes of digital communications and 
provides a solid background so that readers 
with varying levels of experience will be able to 
understand the concepts presented in the rest 
of the series. 

Amateur packet radio is a complex digital 
communications system that utilizes a high 
degree of computer technology to obtaina reli- 
able, versatile means of communicating infor- 
mation. Despite the high degree of technology 
involved in packet radio, it is an easy mode to 
operate. Packet radio is being routinely used 
for error-free ragchewing, program and mess- 
age transfers, satellite, and computer commu- 
nications. 

Digital Communication Basics 
Inadigital communications system such as 
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Gateway on Operator 2 

145.01 and on 

14.103MHz 14.103MHz 

O 

Digipeater on 

145.01MHz 

Operator 1 

on 
145.01MHz 

Fig. 1-A diagram of a packet radio network in which a digipeater (Sta- 
tion C) and HF gateway (Station D) are utilized to allow Station A on 2 

meters to communicate with Station B on 20 meters. 

BINARY CODE CONDITION MEANINGS 

Door open 

Door closed 

Fig. 2— One binary digit (bit) can be used to differentiate between two 

packet or ordinary RTTY (RadioTeleTYpe), in- 
formation is transmitted and received in digital 
form; that is, each piece of information is re- 
presented by a digital code. The digital code is 
made up of one or more elements. These ele- 

ments can have different states or levels. For 
example, our number system is a digital code 
in which each element is one of 10 possible 
levels (0 to 9). The number one hundred is re- 
presented by the code 100 in our decimal sys- 
tem of 10 levels. 

In the Binary system there are only two 
states which are represented by a 1 or 0. Thus, 
there can only be two levels in each element. 
Each elementina binary number is called a BIT 
(BInary digiT). The number one hundred, 100 
decimal, would be represented by the binary 
code 1100100. 

The binary system (two states or levels) is 
used extensively in digital systems and com- 
munications. The two states can be repre- 
sented in electronic equipment by two differ- 
ent voltages, two different currents, or two diff- 
erent frequencies. In most cases, a multiple 
(three or more levels) state system is not used 
due to the increased sensitivity and calibration 
of the electronics that would be required to dif- 

ferentiate between more than two levels. For 
example, it is much easier to construct equip- 
ment that can differentiate between two 
voltage levels, often one positive and one 
negative, than to build equipment that can 
differentiate between three, four, or more volt- 

age levels. 
In order to represent more than two differ- 

ent conditions using the binary system, the bits 
must be combined to increase the number of 
possible corresponding conditions. For exam- 
ple, one bit would be sufficient to indicate if a 
light were on or off, or if a door were open or 
closed (see fig. 2). However, to represent more 

complex concepts such as the number system 
or alphabet, several bits are combined. If two 
bits are used, four different conditions can be 
indicated. The total number of possible combi- 
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states such as an open and closed door. 

nations can be found by raising 2 to the power 
of bits that have been combined (i.e., 2*2=4, 
2*2*2 =8). Since the alphabet has 26 different 
characters, 5 bits must be combined for a total 
of 32 different possible characters. To include 
the numerals 0-9, upper- and lower-case 
characters, and some punctuation, a mini- 
mum of 7 bits is needed for a total of 128 pos- 
sible combinations. 

Getting back to the number one hundred 
(100 decimal and 1100100 binary), 7 bits must 
be combined to represent the number 100 in 
binary. Six bits are too few (only 64 possible 
combinations), and 7 bits are too many (128 
possible combinations), so we must choose 
the larger. While it is relatively easy to convert 

between binary and decimal, it is not covered 
in this series. Most computer books contain a 
conversion table in their appendices should 
you ever have need of switching between bi- 
nary and decimal. 

This is how information is transferred using 
digital communications. Each piece of infor- 
mationis assigned a binary combination which 
is transmitted to the receiving station(s) where 
it is reassigned the same information, pro- 
vided the sending and receiving stations are 
following the same binary combination assign- 

ment (code). This information is usually char- 
acters in text; however, it could also be digi- 
tized pictures or voice or anything else that 
could be broken down into discrete pieces of 
data (see fig. 3). 

There are several standardized codes in 

use today for the transfer of text data. Some of 
the following may be familiar to you: ASCII 
(American Standard Code for Information In- 
terchange), EBCDIC (Expanded Binary Coded 
Decimal Interchange Code), Baudot, and 
Murray. There are others, but these are the 
most common. 

Once these binary combinations are gener- 

ated (whether by a mechanical teleprinter, a 
microcomputer, or some other device for com- 
munications purposes), they are oftensenttoa 

modem (MOdulator DEModulator). This de- 
vice generates (modulates) tones (frequen: 
cies) which correspond to the state of each bii 
for transmission over an analog medium (suct 
as a radio link or telephone line). The two tones 
are given special names. The tone corres- 
ponding to the binary 1 is called the Mark anc 
the tone corresponding to the binary Ois callec 
the space. (This terminology dates back to the 
early days of telegraphy when an automatic re- 
ceiving device would lower a pen on a strir 
chart when a signal was present, making 
mark. Of course, when there was no signal, the 
pen would not touch the strip of paper and é 
space would result.) These tones are ther 
transmitted by a radio transmitter, or carriec 
via cable, to the receiver(s), where the tones 
are converted back into bits (demodulated) by 
another modem. This is how the binary infor- 
mation gets transferred from sender to re- 
ceiver. 

A transmission medium in which two sepa- 
rate signals may be transmitted in opposite di- 
rections at the same time is known as a full du- 
plex channel (i.e., two stations may transmit tc 
each other at the same time). A transmissior 
medium in which two separate signals may be 
transmitted in opposite directions but only one 
signal may be transmitted at a time in either di- 
rection is known as a half duplex channel (i.e. 
two stations may transmit to each other but noi 
at the same time). A transmission medium ir 
which only one signal may be transmitted at 2 
time in only one direction is known as a simplex 
channel (i.e., one of two stations transmits anc 
the other receives). A half duplex channel may 
be considered a simplex channel that reverses 
direction between stations. 

Packet vs Other Digital Modes 
One of the questions about packet radio thai 

| am most frequently asked is how it differs 

from the other modes of digital communica- 
tions available to amateur radio operators. 
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Door open = INFO Door open = INFO 

1 = BINARY CODE 
MEDIUM 

(WIRE, OPTICAL FIBER, RADIO) 
Binary code = 1 

Fig. 3- To transfer the condition of the door to another station, the state of the door is noted as in- 
formation and the binary representation is sent to the other station. At the receiving end the bi- 

nary representation is reassigned the same information. 

CW, Baudot RTTY (RadioTeletype), ASCII 
RTTY, and AMTOR (AMateur Teletype Over 
Radio) are the major digital communication 
systems in use today in amateur radio besides 
packet. This section discusses the capabilities 
of each of these digital communication sys- 
tems and then details the capabilities of pack- 
et radio. After the discussion, you should have 
agood understanding of what packet radio has 
to offer above and beyond the other modes. 
CW is the oldest form of digital communica- 

tions. It uses an uneven form of coding—usu- 
ally the Morse code. In an uneven code, the 
number of elements that make up each char- 
acter are not equal; thus some characters 
have more elements than others. The Morse 
code contains most characters needed for 
communications and requires very simple 
equipment for transmission and reception. 
With the advent of computerized keyboards 
and decoders, CW can be sent very quickly. 
However, the slightest bit of interference or 
imperfect sending can reduce the decoder’s 
ability to accurately copy the code. Compared 
to other forms of digital communications, CW 
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leaves a lot to be desired. On the plus side, CW 
is the only form of digital coding which can 
be copied easily without the aid of decod- 
ing equipment. 

Baudot RTTY uses an even form of coding 
known as the Baudot (or Murray) code. In the 
Baudot code each character is made up of five 
mark and space elements (or bits). However, 
there are only 32 possible combinations using 
a 5-level code. Therefore, the Baudot code in- 
cludes two different character sets, figures 
and letters; the character sets are alternated 
as needed. 

Baudot RTTY operation usually takes place 
at speeds of 45, 50, or 75 baud using either sol- 
id state equipment or mechanical teleprinters. 
In most cases, the baud rate is roughly equal 
to the number of elements (or bits) sent per 
second. 

ASCII RTTY was first legalized in 1980 by 
the FCC for amateur use in the United States in 
response to the wide proliferation of computer 
equipment which uses the seven element 
ASCII code. Its primary advantages over Bau- 
dot RTTY are its speed (usually 110 or 300 
baud) and its 128 possible characters. Solid 

state equipment is usually used for ASCII oper- 
aton, but mechanical teleprinters can also be 
used. In operation, ASCII RTTY is very similar 
to Baudot RTTY except for the coding used. 
AMTOR was first legalized for amateur use 

in 1983. AMTOR uses a special even coding in 
which there is a constant ratio of mark and 
space elements. If the received characters do 
not have the proper ratio, they are presumed 
erroneous. AMTOR operates at 100 baud and 
because of error checking is much more reli- 
able than standard Baudot or ASCII RTTY. 

Packet 
Finally, we get to packet. Packet is the most 

advanced form of digital communications 
available to radio amateurs. The primary ad- 
vantages of packet radio are speed, network- 
ing, error checking, and efficient use of fre- 
quency space. 

Packet radio operates using a standard digi- 
tal communications networking technique 
known as Carrier-Sense Multiple Access with 
Collision Detection (CSMA/CD). Put simply, this 
means that a packet station will not transmit 
when the frequency is busy. It will wait until the 
frequency is clear and then transmit a short 
burst (frame) of information. Because packet 
transmissions are very short, many packet sta- 
tions can be on the same frequency without in- 
terfering with each other. A line of text that 
takes 30 seconds to type can be transmitted in 
a fraction of a second. 

Should two or more packet stations transmit 
on the same frequency at the same time, their 
transmissions (packets) may interfere with 
each other (collide). If a collision occurs, each 
station will wait a random length of time and try 
again. Most likely, one station will wait a short- 

er length of time and thus transmit before 
the other station(s). Its carrier will prevent 
the other station(s) from transmitting until it 
is finished. 

Most packet activity today is at 1200 baud 
onthe VHF bands and at 300 baud on HF. Soon 
packet will be operating at 9600 baud and up 
on VHF as modem techology advances. 

Packet’s error checking follows the HDLC 
(High-level Data Link Control) format. The data in- 
put by the user is grouped together in ‘‘bund- 
les’’ of usually 128 characters. The binary di- 
gits (bits) which compose the data and any 
other information to be transmitted (such as 
the sending and receiving station’s callsigns) 
are put through an extensive polynomial ex- 
pression and a number unique to the specific 
data being transmitted is generated. This num- 
ber is known as the FCS (Frame Check Se- 
quence). The FCS is sent along with the data. 
When the receiving station gets the data and 
the FCS, it recomputes the FCS using the 
same expression and compares it with the one 
received with the data. 

If the two FCSs match, the data is assumed 
error free and an acknowledgement (ACK) is 
sent to the transmitting station. If they do not 
match, the data was not received exactly as 
the transmitting station sentit, so the receiving 
stationignores the transmission. The transmit- 
ting station will retransmit the data after a per- 
iod of time. 

For all this to work, the two stations must be 
using compatible equipment and the same pro- 
tocols. The equipment in packet radio consists 
of three main components in addition to a- 
transceiver: a digital communications termi- 
nal, a TNC (Terminal Node Controller), anda mo- 
dem (MOdulator DEModulator). The two mo- 
dems must observe the same standard—usu- 
ally Bell 202 on VHF and Bell 103 on HF. The 
two TNCs may be of different manufacture, but 
they must use the same protocol. Do not con- 
fuse amateur packet radio TNCs with RTTY 
Terminal Units and modems. 

Protocols define the format of the informa- 
tion sent on packet. The protocol organizes the 
information to be transmitted into ‘‘frames.”’ A 
protocol also defines what steps are to be 
taken by the TNC under different circum- 
stances. Networking procedures are another 
area which the protocol defines. 

There are two main amateur packet radio 
protocols in use today: AX.25 and VADCG (or 
V-1). AX.25 was developed by AMRAD (Ama- 
teur Radio Research and Development Corp.) 
and RATS (Radio Amateur Telecommunica- 
tions Society) and is a modified version of the 
X.25 commercial protocol. The VADCG (Van- 
couver Amateur Digital Communications 
Group) protocol was written by Doug Lockhart, 
VE7APU. He wrote it in the late 1970s as an ex- 
perimental protocol for use with TNC testing. 
The VADCG protocol achieved widespread 
use in the early days of packet radio. 

The AX.25 protocol was developed in 1982 
to provide some additional needed capabilities 
not present inthe VADCG protocol. Packet had 
grown enormously since Doug wrote his proto- 
col, and since the VADCG protocol was not de- 
signed to support a large number of users and 
had limited networking capabilities, an ex- 
tended protocol was needed. AX.25 offers the 
advanced capabilities needed for an extended 
packet network. Today, AX.25 is the most 
widely used protocol. 

Since the sending and receiving stations’ 
IDs (usually their callsigns) are included in the 
frame, the frame can be routed through differ- 
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Acomplete portable packet station ina briefcase consisting of a TRS-80 Model 100 portable com- 

ent intermediary stations to reach its destina- 
tion. These intermediary stations can include 
digipeaters (simplex packet repeaters), satel- 
lites, and HF Gateways. There is great poten- 
tial in using packet's networking capabilities to 
link large areas of the world together. 

It is easy to see how much more versatile 
packet radio is than the other forms of digital 
communications. While ordinary RTTY canon- 
ly be relayed through duplex repeaters, packet 
allows for multiple controlled relays through 
simplex repeaters. Packet’s controlled trans- 
missions assure error-free reception, and 
packet’s high speed reduces the time a packet 
station must transmit. Packet radio can be us- 
ed for simple ragchewing, both local and DX, 
as with the other digital modes; however, 
packet offers so much more. Today packet ra- 
dio is as simple to operate as ordinary RTTY. 

Say You Saw It In CQ 

The radio equipment at KR3T. A Kenwood TS-4308S is usedon HF, anICOM 271 A is used for 2me- 

ter base operation, and an !C-02AT HT is used for portable operation. 

puter, a Pac-Comm TNC-200, and IC-02AT, and a gel cell battery. 

No special programming or computer know- 
ledge is necessary. In fact, a microcomputer is 
not required to operate packet; almost any 
communications terminal will work. 

Packet Station 
The basic packet radio station is composed 

of four main components: the terminal/compu- 
ter, a TNC (Terminal Node Controller), a mo- 
dem, and a transceiver. Originally, the name 

“Terminal Node Controller’ was derived from 
its use in packet communications networks. 
Although TNCs can be found at intermediate 
nodes in a packet network, the name refers to 
controllers of end (terminal) nodes in the 
network. 

The TNCis the ‘‘heart’’ of a packet radio sta- 
tion. The TNC organizes and controls the 
transmission/reception of the data. The TNC 

comes in three different flavors: a software 
package running on a computer with an exter- 
nal modem, a separate hardware circuit board 
with external modem, and a separate hard- 
ware circuit board with a built-in modem. By 
far, the hardware board with built-in modem is 
the most popular. It may be used with a dumb 
data terminal or a microcomputer running ter- 
minal emulation software. 

The software-based TNC uses the proces- 
sor in the computer to handle the TNC’s var- 
ious functions. An external modem is then add- 
ed to the computer, and the computer serves 
as both a TNC and a terminal. However, 
because the software approach consumes a 
lot of memory and processor time, and be- 
cause of the complexities involved in writing 
the software along with the inability to easily 

produce it for a wide range of computers, the 
software approach has not become very popu- 
lar. The microcomputer-based software ap- 
proach has many advantages, but at the pres- 
ent time they do not outweigh its disadvan- 
tages compared to the hardware based TNCs. 

The other components of a packet station 
are the terminal and the radio. The transceiver 
is usually a common 2 meter FM rig; however, 
packet operation occurs on other frequencies 
as well. Do not be concerned with the trans- 
ceiver. Most any 2 meter transceiver or Han- 
die Talkie will do in the beginning. 

Setting up a packet radio station, like most 
other modes, varies greatly in cost depending 
on what equipment is needed and what kind is 
acquired. A complete system starting from 
scratch could cost as little as $300 and up to 
over $2,000. If you already have a computer or 
terminal and a transceiver, the cost varies 
from $50 for a software package and modem 
up to $500 for an expensive TNC with a built-in 
modem. Most hardware TNCs with built-in mo- 
dems sell for around $200, although many can 
be found for less. 

Conclusion 
This article has covered mostly background 

material necessary for an understanding of 
amateur packet radio. Starting with several 
operating examples, the article progresses to 
digital communications, binary coding, and 
packet radio. Do not worry if some of the more 
technical material left you a little confused. 
Casual packet operation does not require in- 
depth knowledge anymore than using the tele- 
phone requires a knowledge of DTMF tones, 
exchanges, and trunks. 

If you have any questions, comments, or 
suggestions regarding the article series, my 
packet book, or packet radio in general, please 
contact me. Youcanwrite tome at the address 
listed in the beginning of this article. However, 
if you would like a quicker response, leave me 
a message on CompuServe. My ID is 72276, 
2276. Also, while you're on CompuServe, visit 
the HamNet forum. HamNet is dedicated to 
most all aspects of amateur radio, including 
packet. To get to HamNet, use the ‘'GO 
HAMNET”’ command. | have an online column 
dedicated to packet radio in the HamNet On- 
line section (GO HAM-1) which | invite you 
to access. The column is called Packet Ra- 
dio Online. 

Next month, just in time for Christmas, |’ll 
discuss Terminal Node Controllers (TNCs) in 
more detail along with the specifics involved in 
setting up an amateur packet radio station. 
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This is a product review of a rather un- 
usual device of a truly wonderous nature, 
the ShackMaster 100, manufactured by 
Advanced Computer Controls (ACC). This 
device is used to control your own station 
from a remote location. However, before 
going into the review itself, | feel some 
background about remotely controlled 
radio operation is in order. To many read- 
ers here in the west this will be old stuff, 
but it will be new to most, so please bear 

with me. 
Many years ago, an amateur in Califor- 

nia who was an ardent DXer found he was 
faced with a serious problem. He was 
surrounded by high hills, living in a deep 
valley, which, of course, hindered his sig- 

nal path. Rather than running extremely 
long feed lines to antennas mounted on 
one of the hills, he got the rather brilliant 
idea of building a station on a mountain- 
top complete with antennas, and then op- 
erating the mountaintop station from his 
location in the valley. He remotely con- 
trolled the station by radio links on VHF 

and UHF. 
Other amateurs soon copied his idea, 

using their stations to improve poor loca- 
tions. As an aside, this idea was also the 
basis for repeater operation. An amateur 
put a VHF station ona high location in or- 
der to extend the range of his low-power 
mobile signals. He invited other ama- 
teurs to use his remote station, and the 
idea of repeaters was born. (It is true that 
commercial stations used remotes and 
repeaters, but never to the extent of ama- 

teur radio.) 
Just for a historical note, | went out toa 

large convention in Los Angeles to give a 
lecture on TVI (back in 1952). A couple of 
young (very) amateurs showed me a rack 
and panel setup of equipment and asked 
to demonstrate it to me. They gave me a 
mike, and | immediately contacted an 
amateur in San Francisco. After the con- 
tact | asked if the equipment was on 80 or 
40 and did a complete double-take when 
they said, ‘‘No—it is on 2 meters!”’ They 

*Technical Editor, CQ, 200 Idaho St., Sil- 

ver City, NM 88061 
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ShackMaster 100 
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Here is the front view of the ShackMaster 100—slim and trim! 

explained how they had linked a couple of 
remotely controlled stations to reach be- 
tween the two cities. Naturally, | was ex- 
cited. However, even though | tried very 
hard with the powers that be (were) back 
east, | couldn’t evoke much interest in the 
mode. Whatis the cliche about hindsight? 

| might add that as repeaters became 
popular the FCC found they had to write 
separate rules for their operation and al- 
so for remotely controlled stations. In 
fact, here in the west, amateurs refer to 

remotely controlled stations as ‘‘remote 
bases,’’ and there is asharp difference in 
their use and use of repeaters. (The FCC 
insists on calling remote bases ‘‘remote- 
ly controlled stations,’’ and | make this 
point so you'll know in this review what | 
am referring to when | discuss FCC rules.) 

One further item for background be- 
fore | go into the actual review. Many 
readers, particularly those in the east, 
have no concept of modern remote base 
operation, so let me give you a brief run- 
down. | belong to a small group of ama- 
teurs who operate four to five remote 
bases that are all linked together. We 
have these bases installed on high moun- 
tains (9000 feet plus). From these remote 
bases we can operate several bands and 
access at least 40 or more 2 meter and 
450 MHz repeaters! In 95 percent of the 
cases we do all this with a 1 watt hand- 
held from anywhere in an area that cov- 
ers many thousands of square miles. As if 
this was not enough, our remote-base 

group has joined other groups around the 

~~ 

west linking with theirs. If desired, our 
range can be extended almost anywhere 
in New Mexico, Arizona, and California— 

plus more. Of course, all this represents a 
very large investment for installation 
and upkeep. The important point is that 
remote base operation has been around 
a long time and will be in the future. 

The ShackMaster 100 
First and foremost, the ShackMaster is 

a device that is installed in your home sta- 
tion and will work in conjunction with your 
transceivers. In essence, the unit will 
convert your home station (or, for that 
matter, any station) to a remotely con- 
trolled station, control being by either ra- 
dio or telephone lines. There is so much | 
to say about the ShackMaster that it is dif- | 
ficult to know where to begin. 

Let’s assume you have the unit in- 
stalled in your station and you are out op- 
erating mobile. You can now access your 
home station from your mobile and do 
many things. For example, you can listen 
on your mobile to your home station on 
any amateur band and actually tune the 
home receiver up and down the band. 
You can rotate your home beam from the 
mobile. How about actually transmitting 
from your mobile on VHF or UHF to a 20 
meter DX station! Or keeping a sked on 
80? Or, access the telephone just as you 
would through a regular repeater. You | 
can turn on your microwave or oven and 
start dinner. How about checking your 
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Fig. 1- This is apage from the manual showing the various units that can be connected 
to the ShackMaster. 

home telephone answering service? (Re- 
member—no business calls over the air!) 
Fig. 1 isa drawing from the very excellent 
instruction manual that comes with the 
ShackMaster. These are only a few of the 
things you can do. Actually, there is much 
more. For example, all of the above could 

be done by a telephone call to your sta- 
tion! Suppose a rare DX station or expedi- 
tion is on and you are not home? All you 
need is a telephone to call home and turn 
on the rig and go at it! More about these 
different functions ina moment. 

Physically, the ShackMaster 100 mea- 
sures 7 inches deep, 11 inches wide, and 
2 inches high. It is powered by a separate 
supply, one of the small 12 volt plug-in 
types. As you can see from the inside 
view photo, it looks like (and is) a compu- 
ter-type device. Referring back to fig. 1, 
one can see that the ShackMaster 100 
can be connected to three transceivers. 
Under present FCC rules for radio con- 
trol, control must be done above 220.5 
MHz. In the example shown, one of the 
transceivers is in the 450 MHz band. As 
anexample, if you hada 450 MHz mobile, 
you could access the 450 MHz radio at- 
tached to the ShackMaster. This radio in 
turn could be used to transmit and re- 
ceive on 450, or crossband to the 2 meter 
transceiver, or to the low-band trans- 
ceiver, 160 through 10 meters. 

All controlling is accomplished by us- 
ing Touch-Tones® .*And, all frequency 
controlling on VHF and UHF (changing 
frequencies at the ShackMaster) re- 

_ quires transceivers using thumbwheel- 
type frequency switching, BCD (Binary- 
coded-decimal). This type of switching is 
used in a wide variety of amateur VHF 

*Touch-Tone is a registered trademark 
_of the American Telephone and Tele- 
_ graph Company. 

and UHF rigs. The HF transceiver must 
have provisions for external control via 
either a series or parallel port. 

At present, the ICOM 751, the Ken- 
wood models TS-440S and TS-940S, and 
the Yaesu FT-757GX are the only 160 
through 10 meter rig that have the ne- 
cessary internal microprocessors that 
will interface. All of my testing was ac- 
complished using an ICOM 751, which 
proved to be an outstanding transceiver 
for this purpose. 

In addition to the types of control al- 
ready mentioned, there are certain activi- 
ties that can be controlled from the front 
panel of the ShackMaster. One important 

point that | haven’t mentioned is that the | 
"100 responds to your commands in its 
own synthesized voice. The quality of the 
voice itself is very good and quite clear. 

Crossband Linking 
The unit can control up to three trans- 

ceivers for crossband linking. Its control 

capabilities include detecting a signal 
(present from a squelch open, or carrier- 
operated-switch logic signal), controlling 
transmitter on/off (push-to-talk), and 
switching and mixing receive and trans- 
mit audio sources. It is also capable of 
controlling the frequency and mode of 
many externally controllable rigs. All con- 
trols are in response to your Touch- 
Tone® commands. Keep in mind that 
when you send the tones, the ShackMas- 

ter always responds with its voice con- 
firming what you sent. 

One of the first questions a reader 
would ask is if it is possible to control your 
home station (via ShackMaster) from 
your mobile or handheld, going through a 
repeater to do so. The answer is of course 
you can. (Your local repeater may not 
have autopatch, but you would with the 
ShackMaster unit!) This poses another 
question. If you use the 100 for auto- 
patch going through a repeater, what’s to 
keep other amateurs from using your 
phone? Good question! The ShackMas- 
ter will only acknowledge valid system 
command codes which you can change 
any time you wish. 

All commands are preceded by your 
personal command prefix via your Touch- 
Tone® pad. For example, ShackMaster 
has a talking S-meter, so let’s assume 

audio levels. 

Inside the ShackMaster 100. The controls along the left rear are for setting the various | 
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your command prefix is 456. You are lis- 
tening to another station via ShackMas- 
ter and you want to know his signal 
strength. You send 456 then the numeral 
8. The ’100 responds, in voice, with an S- 

meter reading! Likewise with your beam 
rotator. You send your prefix (456) then 
the numeral 4, then the degree heading 
desired. ShackMaster rotates the beam 
and responds accordingly. 

The Electronic Mailbox 
Another feature is that mailbox mes- 

sages can be loaded and read from over 
the air, from the phone, or from the 
shack. Outgoing messages are directed 

from the phone or shack to the mobile/ 
portable. Incoming messages originate 
from the mobile or portable. 

ShackMaster contains ten predefined 
mailbox messages: 

1. Will you be home late? 
Please call home. 
Are you going home? 
| will be home late. 
| willbe home on time. 
Allis OK. 
Please cancel our meeting. 
Message green. 
Message yellow. 

10. Message red. 
Messages 8, 9, and 10 are general pur- 
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pose and can mean anything you want. 
Any of these messages can be loaded 

via buttons on the front panel of the 100. 
By the same token, any message that has 
come in is stored in the memory and re- 
called and read via the READ button. 

BSR X10 Shack Control 
There is a device called the BSR con- 

trol system which consists of a number of 
appliance, lamp, and wall switch mod- 
ules which connect to the power line. 
These systems are available from a num- 

ber of sources, including Sears, Radio 
Shack, and Heathkit. 

ShackMaster has provisions for re- 
mote control of the BSR system, either by 
remote radio or by telephone. Touch 
Tone® commands can be sent to turn 
the appropriate appliance, lights, etc., on 
or off. 

ShackPatch 
ShackMaster allows you, through eith- 

er VHF/UHF transceiver, to remotely per- 
form the control operator function for 
your home station. Ina manner similar to 
an autopatch, the '100 lets you communi- 
cate with third parties. It just doesn’t use 
the phone, it has its own mike. As men- 
tioned earlier, the '100 is an alternative to 
repeater and simplex autopatches for 
communicating with your family. 

When you activate ShackPatch with 
your tone commands from your mobile/ 
portable, on a simplex frequency or 
through a repeater, the '100 rings in the 
local speaker in your shack. It is an- 
swered by pressing the ANSWER button 
onthe front panel. The conversation back 
and forth is synchronized to Push-To-Talk 
for easy back and forth exchanges. A per- 
iodic control ‘‘window’”’ keeps you in con- 
trol at all times. (The duration and inter- 
vals of the window can be changed.) 

Of course, ShackMaster will 1D for you. 
You program your call into the ’100 and 
from then on, whenever you are operat- 
ing the unit, it will automatically ID (in 
voice). 

When remotely listening through 
ShackMaster to your transceiver, there 
are several modes of tuning. You can 
scan up or down slow, medium, or fast. 
You can ‘“‘bump’’ up or down in incre- 
ments of 20 Hz, 100 Hz, or 500 Hz. Or, you 

can listen on any desired frequency with 
an accuracy to 20 Hz. As you can see, it 
would be easy to keep skeds exactly on 
frequency. As mentioned earlier, | used 
an ICOM 751 transceiver which was su- 
perb for the purpose. In one of my tests | 
operated about 30 miles away from the 
home QTH. | got on 20, control was on 
450, and although | had tested the setup 
directly in view of ShackMaster and the 
ICOM 751, it made my hair stand up 
from the remote location. | first pro- 
grammed 14100.0 into the unit via my 
Touch Tones®, and of course | was 
pleased to hear ShackMaster come back 
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This shows the back of the unit with the various connections. 

in its voice and say ‘‘fourteen point one 
zero zero’’! | then checked my beam head- 
ing, and again the '100 came back and 
told me where the beam was pointing. | 
changed the heading to Europe and told 
ShackMaster to scan up slowly. | heard a 
German station and worked him. Before | 
finished | had worked about 30 DX con- 
tacts. Then for kicks | turned on the 2 me- 
ter rig (at the home QTH) and worked one 
of our wide-area repeaters and let the 
boys hear 20 meter DX, etc. There was 
lots more | tried (and accomplished). 
Frankly, that was a pretty wild day. One 
cannot help but realize that amateur ra- 
dio has come one heckuva long way from 
the early days. 

It is really too bad that some of the 
powers that be try to keep us in the horse 
and carriage days. You see, one problem 
with this type of operation is that all control 
must be above 220 MHz (and it certainly 
would be nice if we could control from 
some of the other bands). This is not a ser- 
ious handicap, although some of us peti- 
tioned the FCC to relax the auxiliary oper- 
ating requirements to give us more flexi- 
bility. Many readers may not know it, but 
in most cases in order to operate a re- 
peater you actually need two re- 
peaters—one to control the other one 
(auxiliary operation). This was fine a few 
years ago in the dark ages of repeaters, 
but it is no longer true. The FCC went 
along and proposed some rule changes 
to fit the operation. However, those 
powers that be fought the change, so the 
FCC dropped the proposal. 

Hardware 
Meanwhile, back at the ranch as we 

like to say out here in New Mexico (!), 
let’s talk about the connections to the 
ShackMaster. As you can see from the 
back-view photo, the connections are 
fairly simple. Phono-plug terminated ca- 
bles are used. There are connections for 
three transceivers. HFTX and HFRX are 
your low-band transmit and receive in- 
puts. These are both audio signals and 
come from the transceiver audio line and 
go to the mike. The two VHF and UHF rigs 
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have the same type input and outputs, 
transmit audio to the mike and receive 
audio from the rigs to the ’100. The tele- 
phone jack is a standard phone-line re- 
ceptacle. Just plug in a line from there to 
your phone line. The logic lines from the 
ICOM 751 or Kenwood transceivers are 
via DB-25 connector. 

The front view shows controls for 
READ (messages), LOAD (messages), 
and the ANSWER button (to reply). There 
are activity LEDs telling the viewer what 
is taking place. 

impressions 
All amateurs are gadgeteers by their 
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very nature, and the ShackMaster 100 is 
almost the ultimate gadget, or maybe | 
should say the ‘“‘ultimate’’ tool for our 
hobby—at least | think so. Over my many 
years in the hobby | met countless ama- 
teurs who had to live in apartment build- 
ings, had lousy locations, and so on. Cer- 
tainly the ShackMaster is a way for an en- 
terprising amateur to wind up with a good 
location operated from a poor one. 

| should point out that this is absolutely 
not a device you can take out of its carton 
and just plug in and expect everything to 
work. The manual is excellent and easy to 
read, but it takes considerable study. 
Hooking everything together is simple. 
Once done, you are ready to try control- 
ling. To me, it is really an outstanding 
piece of equipment. | might add that the 
product is American made by Advanced 
Computer Controls, Inc., 10816 North- 
ridge Square, Cupertino, CA 95014 
(408-727-3330). The fellows there are all 
amateurs (very, very smart ones!), and 
they are always willing to help with advice 
and guidance. 

The ShackMaster 100 has an amateur 
net of $695.00. Two desired options are 
mentioned in this review. One is the fre- 
quency control of a thumbwheel-synthe- 
sized transceiver via the FC-1 frequency 
control board. The FC-1 sells for $49.00. 
The second option is the rotor control in- 
terface via the RCB-1 rotor control board. 
The RCB-1 sells for $76.00. cot 

More pages, more products-and it’s 
hot off the press! Get the new. 1986/7 

* DICK SMITH ELECTRONICS Catalog 
and find anything for the electronics 
enthusiast The data section alone 
is worth the price of admission Send 
for your copy today. 
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How to Successfully Fail 
At Being a Novice 

WVears and years ago | failed miserably 
at being a Novice. The experience was 
devastating. | questioned my own self- 
worth. | felt that, obviously, | did not have 
what it takes to be an amateur. | envied 
my buddies who had not failed, and at the 

same time | resented their success. From 
1964 to 1971 | pushed the thought of ever 
making it on the air to the back of my mind. 

Somewhere around the eighth or ninth 
grade | picked up a copy of Popular Elec- 
tronics at the local newsstand. From 
there it was on to the big time with CQ and 
73. The fad was to stand around in the 
hallways at school and dream out loud 
about owning a Drake 2-B or Knight 
T-160. Now you probably couldn't give 
away one of these boat anchors at a 

hamfest. 
Then one day when | was a junior, Dad 

came home from work and told me that 
he had seen a notice on the bulletin 
board. The factory’s amateur radio club 
was starting a Novice class. He offered to 
drive me if | wanted to take the course. 
My prayers had been answered. Surely 
everything would now fall into place. 
Little did | know what | was in for. 

The club’s shack was just that—a stor- 
age shed that the plant’s recreation com- 
mittee had turned over to the amateur ra- 
dio club. However, | approached it with 
the same awe normal! people usually re- | 
serve for the Taj Mahal. Inside we found 
several middle-aged men _ gathered 
around a Heath Sixer (an inexpensive 6 
meter AM rig from antiquity). 

Others showed up, and soon the class 
was going. Code was pounded out with a 
straight key and a tube-type code prac- 
tice oscillator (CPO). Theory came from 
practical experience and the ARRL Li 
cense Manual. Compared to today’s prep- 
aration materials, things were a bit on the 
primitive side. 

Weeks went by, and the theory was 
coming easy. The code, on the other 
hand, was not something that | picked up 
quickly. (For one thing, | had learned it as 
dots and dashes drawn across the 
printed page before the class started. 
That required a bit of unlearning.) After a 
few weeks, however, | was making some 

progress. 
Then came the test. Somehow | made 

it through the exam in spite of the sweaty 

*7 Brian Rd., South Windsor, CT 06074 
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palms, elevated blood pressure, and jit- 
ters. Although he couldn’t grade my test 
or even legally look it over in those days, 
the fellow giving me my exam felt sure 
that | had passed. In four weeks or so | 
had my ‘‘ticket.” 

In the meantime, | had scraped to- 
gether enough money for a used receiv- 
er, coax, and enough wire for an 80 meter 

dipole. My first transmitter was one that | 
built, but after looking it over, the guys at 
the club suggested that | not put it on the 
air. Although | had exactly followed the 
schematic in Understanding Amateur 
Radio, | had spread out the components 
over a huge chassis (no one ever men- 
tioned that this wouldn't be such a good 
idea). The result was a signal that surely 
would have netted me a QSL from the 
FCC. Failure as an equipment builder! My 
confidence level was dropping, but it 
would go lower—much lower. 

Someone in the club noticed my reluc- 
tance to rebuild the transmitter and took 
pity on me. With the statement ‘‘We’ve 
got to get you on the air,’’ or something to 
that effect, | was given a ‘‘loaner.”’ It was 
a transmitter capable of about 75 watts 
input power, and it weighed about 150 
pounds. (The official measurement unit 
for the efficacy of boat anchors is the 
‘‘pound-per-watt.”’) There was no VFO, 
just a socket for the crystal. 

Home it went and | hooked it up. | had 
four switches to throw each time | went 
from transmit to receive. Once | had it 
hooked up, panic setin.|nolonger hadan 
excuse for not being on the air. Cumber- 
some as it was, | had a workable station. 

| thought maybe | should just listen for 
alittle while until | got the hang of it. | dida 
lot of listening, but nothing really seemed 
to sink in. Every so often I’d think about 
transmitting, and then | would ‘‘remem- 

) ber’’ about 200 other things to be done. 
Finally, one Saturday night (about 9 PM 

local time) | got up my nerve and called 
CQ in the middle of the 80 meter Novice 
band. As | threw the last switch, | heard 
my callsign coming back to me in the mil- 
lions of other stations trying to use that 
frequency. Oh, no! What do | do now? | 
got the callsign of the other station, barely. 

After telling him my name and location, 
| turned it back to him. Once he was past 
the callsigns, he might as well have been 
firing a machine gun. | got nothing. Back | 
went and asked him to slow down. He re- 
peated at about the same speed, and 
again | got nothing. 
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Once again | asked him to slow down, 
and upon throwing the last switch, | heard 
... nothing but the cacophony of the 80 
meter Novice band on Saturday night. It 
crashed in on me. | had been rejected be- 

cause | was obviously a lid. 
Not to give up foo easily, | tried it again 

about a week later. This time | was smart 
enough to pick the middle of the after- 
noon on a weekday. | called CQ in the 
midst of quiet. Again someone came 
back. Before tension overwhelmed me, | 
managed to copy his callsign. When he | 
came back after | transmitted again, | | 
didn’t copy much except random letters 
and a few words here and there. | asked 
him to slow down, but he came back at 
about the same speed, as far as | could 
tell. Then | asked him to slow down again, 
and he came back at about the same 
speed. After another request to slow 
down, he was gone. Just a seemingly 
dead band with nothing going on. 

That confirmed my _ suspicion. | 
couldn't copy code well enough to be on 
the air, and | couldn't build equipment. | 
thought | might as well give up, and that is 
what | did. 

A few weeks later | returned the trans- 
mitter saying that | had lost interest. How 
could | admit | was incompetent where 
such matters were concerned? There 
was a look of sorrow on my mentor’s 
face. Nine months later my Novice li- 
cense expired, and my fate was sealed. 
(In those days the Novice license was for 
aterm of one year with no renewals or re- 
testing—i.e., one per lifetime.) 

Seven years, two colleges, 600 miles, 
and one wife later, | found myself wanting 
to try it again. My parents shipped my re- 
ceiver tome, and | built a transmitter from 
a kit. The engineer had done the layout, 
so it worked fine, and | learned a lot about 
building equipment by building kits first. 
By that time the rules had changed so 
that you could get a new Novice license if 
you hadn't held a license in the last year. | 
certainly qualified there. 

My wife’s boss was a General; he gave 
me the test. Shortly after my ticket ar- 
rived, we were back in West Virginia with 

my parents. My high school buddy Clark, 
WA8UUY (now W8TN), came by. Natural- 
ly, he wanted to know how | was doing. 
When | told him | hadn’t made any con- 
tacts yet, he just smiled and said he knew 
what to do. 

Before | knew what was going on, he 
had ushered Sally and me out to his car 

Say You Saw It In CQ 



and on to his house. Within a few minutes 
his radio was warmed up. Meanwhile, he 
had typed out a script of the contact that | 
was about to have. | protested that he 
couldn't possibly know what was going to 
be said by the other party. Sure he could, 
he said, because just about all Novice 
contacts start out with a ‘‘formula.’’ Most 
terminate at the end of the formula, too. 

Having tuned up and down a bit, he 
found someone calling CQ. ‘‘OK, plug his 
callsign in the script here,’’ Clark said. 
“Now call him.” | did, and he came back 
tome. 

“What’s he sending?”’ | cried in panic. 
“Just follow along as best you can on 

the script. |’m copying, too, just in case 
he throws a curve.” 

Well, | didn’t even manage to follow the 
script all that well during his first trans- 
mission. Clark told me to get ready. | 
heard a ‘‘K,” and Clark said to send this 
part of the script. Before | got out his call- 
sign, Clark was telling me to slow down. 
Again, he told me to slow down. In my agi- 
tated state, that wasn’t very easy, but | 
did. Pretty soon | was listening to the 
other fellow’s code—and copying most 
of it! 

We finished that script QSO, and then 
Clark found another one for me to work. 
By the next evening Clark and Sally were 
chatting away behind me while | was 
making the contact. Once or twice | need- 
ed help, and he was there. 

After the first evening’s workout, Clark 
explained a few things to me. The big 
thing that gets in the way of most new 
Novices is nerves. Making a contact is 
something new and frightening for many 
people. When you are frightened, you 
lose the ability to copy code very well, 
and your sending speed tends to go up. 
The other (more experienced) operator is 
going to attempt to send at your speed, 
unless it is too fast for him. So if you want 
him to send slowly to you, you better send 
slowly to him! 

Clark didn’t mention it, but what he was 
saying has a very sound basis in biology. 
Every human being is equipped with a 
biological program called the Fight or 
Flight Syndrome. Deep in the base of 
your brain is an area that’s called the 
Reptilian brain, because it is about as 
sophisticated as the average reptile’s. 
brain. In cases of danger (new, unusual, 
frightening situations fall into this cate- 
gory according to its thinking), this part of 
the brain takes over a lot of the body’s 
functions. Adrenaline is dumped into the 
blood stream, blood pressure becomes 
elevated, and thinking is focused on run- 
ning away or fighting. 

Under those conditions, you probably 
are going to be sending code about 25% 
faster than you think you are (muscle ac- 
tion is speeded up). At the same time, the 
parts of your brain that would normally 
copy code are pretty much shut down. Is 

|_it any wonder that my first contacts way 
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back when were a disaster? It had noth- 
ing to do with my worthiness as a ham. 
Had | stumbled through a few more con- 
tacts, | would have gotten over the 
“nerves’’ to the point where some part of 
my brain other than the reptilian portion 
would have been in charge. 

Just about everybody’s first few con- 
tacts are ‘‘failures’’ from the perspective 
of completely understanding what was 
being said and responding appropriately. 
The difference in successfully failing and 
unsuccessfully failing, then, is simply 
whether you quit or not. There aren’t 
any failures at amateur radio, just people 
who quit before they have a chance 
to succeed. 

Suppose you haven't made that plunge 
yet, or you tried the water and found it too 
icy. Here are some things to do and, es- 
pecially, to keep in mind. Your goal in the 
first few contacts should simply be to re- 
lax and muadle through. |f you are having 
a lot of difficulty with relaxing, there are 
lots of paperback books on the market 
that teach you very effective techniques 
for learning to relax. Psychocybernetics 
by Dr. Maxwell Maltz and The Silva 
Method by Jose Silva are two of the best. 

Make the first few contacts as easy on 
yourself as you can. Finda local amateur 
who can copy code—not all can in spite 
of what their license may indicate—and 
who is patient with people. Ask him/her to 
help you through the ordeal. Set up two 
scripts in advance with blanks for the 
other person’s callsign and name. One is 
for you answering a CQ, and the other is 
for someone answering your CQ. Type or 
print clearly. (I’ve included an outline of a 
sample QSO at the end of this article.) 

If you are not able to find a local ama- 
teur to help you through your first few 
QSOs, then do the next best thing. In addi- 
tion to preparing with the scripts, obtain a 
tape recorder that you can use for a few 
days. Tape record each QSO; then listen 
to it after the contact is over. | know some 
DXers who use this technique along with 
memory keyers to work those rare coun- 
tries. 

Should you miss some part of the other 
person's transmission, stay calm (well, 
you Know what | mean). If you missed the 
information because the other operator 
was sending too fast, then slow down 
yourself. Just send ‘‘SRI MISSED UR 
(name, QTH, number of children, IQ, or 
whatever it was you think you missed).”’ 
Many amateurs send ‘‘RR R’’ or ‘SOLID 
SOLID” at the start of each transmission 
to indicate that they received 100% of 
the transmission (solid copy). Avoid fall- 
ing into the trap of sending something like 
this ““OK BILL SOLID BUT SRI | MISSED 
UR QTH. PLEASE REPEAT.”’ Remember 
to go back over your tape recording at the 
end of the contact. 

Avoid any concern if you didn’t under- 
stand an abbreviation or some of the 
words. In fact, it may not even have been 
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B & W PRESENTS A 
WINNING COMBINATION 

MODEL PT2500A LINEAR AMPLIFIER 

The Barker & Williamson PT2500A Linear Ampl+- 
fier is a completely self-contained table-top 
unit designed for continuous SSB, CW, RTTY, 
AM or ATV operation. Intended for coverage 
_of all amateur bands between 1.8 MHz and 
121 Mbz, it can be readily modified for fre- 
quencies outside the amateur bands for 
commercial or military application. Two type 
3-500z glass envelope triodes provide reliability 
and rapid turr-on time. 

FEATURES INCLUDE: 
Full 1500 watt output 
Pl-network input for maximum drive 
Pressurized plenum cooling system 
DC antenna relay for hum-free operation 
Illuminated SWR and power meters 
Vernier tuning for accurate settings 
PI-L output for greater harmonic 
attenuation 

Ruggedly constructed of proven design, this 
amplifier reflects the manufacturers critical 
attention to details— such asthe silver-plated 
tank coil for maximum efficiency. Cathode 
zener fuse and internal/external cooling are 
among the protective and safety devices 
employed. Input and output impedances 

are 50 ohms. 

Dimensions: 17’ wide x 19" deep x 8""2 high 
# Weight: 80 Ibs. (shipped in 3 cartons to meet 

UPS requirements) 

Price: $24 75% FOB factory. Price 
includes one year limited warranty. 

Call or write factory for complete speci- 

fications. 

MODEL VS14500A ANTENNA COUPLER 

The Barker & Williamson VS1500A antenna 
coupler is designed to match virtually any 
receiver, transmitter or transceiver in the 160 
to 10 meter range (1.8 to 30 MHz) with up to 
1500 watts RF power to almost any antenna, 
including dipoles, inverted vees, verticals, 
mobile whips, beams, random wires and 
others, fed by coax cable, balanced lines or 
a single wire. A 1:4 balun is built in for 
connection to balanced lines. 

FEATURES INCLUDE: 
@ Series parallel capacitor connection 

for greater harmonic attenuation. 
@ Incircuit wattmeter for continuous 

monitoring. 
@ Vernier tuning for easy adjustment. 

Front panel switching allows rapid selection 
of antennas, or to an external dummy load, 
or permits bypassing the tuner. 

Dimension (Approx.): 11” wide x 13” deep 
x 6” high 

Weight: 6% Ibs. 

Price: 8499.00 FOB Factory. Fully warranted 
for one year. 

ALL OUR PRODUCTS MADE IN USA 

BARKER & WILLIAMSON 
Quality Communication Products Since 1932 
At your Distributors Write or Call 
40 Canat Street, Bastol, PA 19007 
(245) 788-5584. : : pa 
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Script for Sending CO 

CQCQCQ DE KB1N KB1N KB1N K 
(Listen for station responding to my CQ.) 
———DE KB1N BT RRRTNX FER CALL 

URRSTIS 599 URRSTIS 599 
QTH IS SOUTH WINDSOR CT QTH IS SOUTH WINDSOR CT 
NAME IS PETE NAME IS PETE 
HW CPY? ———DE KB1N K 
(Other station will send same information to you.) 
———DE KB1N SOLID SOLID (If not, ask for repeat.) 
RIG HERE IS KENWOOD TS 830 RIGIS KENWOOD TS 830 
ANTIS DIPOLE ANT IS DIPOLE 
IVE BEEN A HAM 15 YEARS 
HW CPY? BT———DE KB1iN K 

IVE BEEN AHAM 15 YEARS 

(Other station sends same information with maybe age or occupation thrown in.) 

——W—DE KB1N RRR OK (name of other op) 
UR RIG DOING GUD JOB HERE YOU HAVE FB SIG BT 
| AM BEING CALLED TO BREAKFAST (etc) TNX FER REAL FB QSO 
HOPE TO WORK YOU AGAIN GUD LUCK 73 
———DE KB1iNK 
(Let the other station finish the contact. Take a break; you deserve it.) 

Script for Answering CQ 

(You hear station calling CQ) 
———DE KB1N KB1N KB1NAR 
(Other op hears you and responds with information similar to above script.) 
———DE KB1N RRR TNX FER GUD SIG REPORT, (name of op) 
UR RST IS 599 URRSTIS 599 
QTH ISSOUTH WINDSOR CT QTH IS SOUTH WINDSOR CT 
NAME IS PETE NAME IS PETE BT 
HW CPY? ———DE KB1N K 
(Other operator responds with station information, etc.) 
——\—DE KB1N FB SOLID (If not, ask for repeat.) 
UR RIG DOING GUD JOB HERE BT 
RIG HERE IS KENWOOD TS 830. RIG IS KENWOOD TS 830 
ANTIS DIPOLE ANTIS DIPOLE 
IVE BEEN A HAM 15 YEARS 
HW CPY?——-—DE KB1N 

IVE BEEN A HAM 15 YEARS BT 

(Other operator comes back and tells you he must close or gives you his age, occupation, 
and marital status or similar personal information. Assume he is saying good-bye.) 

———DE KB1N FB——— |1MUSTGOTOO TNXFERFBQSO 
HOPE TO SEE YOU AGAIN GUD LUCK 73 
SK———DE KBIN (SK is used to indicate that last transmission of a QSO.) 

These scripts have information appropriate for the author. Be sure to substitute your infor- 
mation when you make up your scripts. Blanks indicate places for other station's callsign 
unless otherwise noted. Extensive lists of abbreviations and Q signals can be found in 
Tune in the World, The ARRL Operating Manual, and other ARRL publications. Until you've 
gotten your feet wet, stick to the simple ones used here. Underlined groups of letters are 
sent as one character without a space between them. More experienced CW operators 
will dispense with most of the repetition, but it is a fairly common practice in the Nov- 

ice bands. 

an abbreviation; simply, the operator on 
the other end may be a terrible speller. 
Remember, your goal for the first few 
contacts is just to muddle through. After 
you've calmed down a bit, then you can 
start to think about polishing your act. 

What if you commit a blunder with the 
other operator? No big deal. | did and 
lived to tell about it. It was a warm spring 
afternoon with lots of static crashes. 
Three times | missed the other operator’s 
name, and three times | went back to him 
with ““SRIOM1MISSED UR NAME AGAIN 
PLEASE.”’ The fourth time he came back 
with “NAME IS JANE NAME IS JANE 
NAME IS JANE! AMAGIRL NOT AN OM | 
AM AGIRL NOT AN OMIAMA GIRL NOT 
AN OM.” Everybody has done something 

silly one time or another. Laugh it off. The 
other person will, and then they will forget 
about it. 

Until you’ve gotten to the point where a | 
contact does not give you the jitters, limit 
yourself to one or two contacts per ses- 
sion. As soon as you've finished the con- 
tact, do something physical to get rid of 
the unwanted chemicals your reptilian 
brain has dumped into your system. Fight 
or Flight means just that. Walk vigorously 
around the block or do some aerobics. 
You'll feel much better then. 

Set a goal of one or two contacts each 
day until it is comfortable. Stick with it. 
Keep doing it until you get it right. Right 
simply means that making a contact no 
longer frightens you. 

Say You Saw It In CQ 



that’s built to take rats 
tana of sa 

“OBR or ao -MHz PLR, stich Geos are a lot less. worrisome. a They re built to last, with: 
igged aluminum-alloy cases that prove themselves reliable in a one-meter drop test onto 
lid concrete. Plus, their moisture-resistant seals really help keep the rain out. 
Built for the realities of operating. ‘Despite their miniature size, both wa 10S ae 

~ all the operating capabilities of larger microprocessor controlled. 
__HTs. Yet operating them couldn't be easier. Consider: = You geta = ay 

- 10-volt, 2-watt battery pack. (Optionally, a 12-volt, 5-watt pack, or a. 
gre 10 volt miniature 2-watt pack.) 10 memories that store frequency, — 

a offset and PL tone. (7 memories can store odd splits.) 
- Memory scan at 2 frequencies per second. Band scan at 

_ 10 frequencies per. second. Tx offset storage. Priority chan- See NIC OMY 
nel scan. Tuning via tuning knob, or up/down buttons. “Radios aboye shown actual size. 
PL tone board (optional). PL display. External PL. selection. Independent PL. ee 

“memory per channel. PL encode and decode. Expanded Rx coverage. LCD 
power output and “S”-meter display. Battery saver circuit. Push-button squelch =~ 

override. Hight-key control pad. Keypad lock. High/low power switch = 
(4 watt on low power.) = Options available: Dry cell battery case for 6 — 
AAAsize cells. Dry cell battery case for 6 AA-size cells. DC car adapter/ 
charger. Programmable CTCSS (PL tone) encoder/decoder. DIMF keypad 

_ encoder. Mobile hanger bracket. External speaker/microphone. And much 
more. = So get the intelligent mini HT that’s built for life's realities. 
oF 2-meter FT-23R, or 440-MHz FT-73R. - 

YAESU 
Our 3 Oth Anniversary. — CIRCLE 133 ON READER SERVICE CARD 

Yaesu us 17910 Edwards Road: Cerritos, CA 90701 (213) 404-2700. Customer Service: (213) 404. A884. Parts: (213) 104 4847 
oe Yaesu Cincinnati Service Center 9070 Gold Park Drive, Hamilton, OH 45011 (18) 874- 3100. 

2 ea 
Wie Za ‘ de, 

Prices and specifications subject to change without notice. PL is a registered eden of Motorola, Inc. 



all at a great price! 
Meet ‘‘Versa Tuner V’’. It has all the 

features you asked for, including the 
new smaller size to match new smaller & 
rigs-only 10%" Wx4¥2"'Hx14 7/8’’D. 
Matches coax, balanced IInes, ran- 

dom wires—1.8 to 30 MHz. 3 KW PEP § 
—the power rating you won't outgrow | 
(250pf-6KV caps). 
Roller Inductor with a 3-digit turns 

counter plus a spinner knob for pre- 
cise inductance control to get that 
SWR down to minimum every time. 
Bullt-In 300 watt, 50 ohm dummy 

load, built-in 4:1 ferrite balun. MFJ989B 

MFJ’s Fastest Selling TUNER 

mFu-9410 $99.95 

MFJ’s fastest selling tuner packs In plenty of new 
features. New styling! Brushed aluminum front. 
All metal cabinet. New SWR/Wattmeter! More 
accurate. Switch selectable 300/30 watt ranges. 
Read forward/reflected power. 
New antenna switch! Front pane! mounted. Se- 

lect 2 coax lines, direct or through tuner, random 
wire/balanced line or tuner bypass for dummy load. 
New alrwound inductor! Larger more efficient 12 

position airwound inductor gives lower losses and 
more watts out. Run up to 300 RF power output. 
Matches everything from 1.8 to 30 MHz! dipoles, 

inverted vee, random wires, verticals, mobile 
whips, beams, balanced and coax lines. 
Bullt-in 4:1 balun for balanced lines. 1000 V ca- 

pacitor spacing. Black. 11 x 3 x 7 inches. Works 
with all solid state or tube rigs. Easy to use any- 
where. 

MFJ’s 1.5 KW VERSA TUNER III 

MFJ-962B $229.95 

Run up to 1.5 kw PEP and match any feedline con- 
tinuously from 1.8 to 30 MHz: coax, balanced line 

or random wire. 

Lighted Cross-needle Meter reads SWR, forward 

and reflected power in one glance. Has 300 and 
3,000 watt ranges. 6 position antenna switch 
handles 2 coax lines, wire and balanced lines. 
4:1 balun. 250 pf, 6 kv variable capacitors. 12 
position ceramic inductor switch. New smaller 
size matches new rigs: 10% x 4% x 14%. 
inches. Flip stand for easy viewing. Requires 12V 
for light. 

matches virtually everything and gi 
“This may be the world’s most popular 3 KW roller inductor tuner because It’s small, compact, reliable, 

ves you SWR/Wattmeter, antenna switch, dummy load and balun — 

MFI VERSA TUNER V 
3 KILOWATT SERIES-ROLLER INDUCTOR 

MODEL MFL-0008 
INOUCTOR 

MFJ’s Best VERSA TUNER 
c $149.95 | 

MFJ’s best 300 watt tuner Is now even better! 
The MFJ-949C all-in-one Deluxe Versa Tuner II 

gives you a tuner, cross-needie SWR/Wattmeter, 
dummy load, antenna switch and balun in a new 
compact cabinet. You get quality conveniences 
and a clutter-free shack at a super price. 
A new cross-needie SWR/Wattmeter gives you 

SWR, forward and reflected power—all at a single 
glance. SWR is automatically computed with no 
controls to set. Has 30 and 300 watt scale on easy- 
to-read 2 color lighted meter (needs 12 V). 
A handsome new black brushed aluminum cabl- 

net matches all the new rigs. Its compact size (10 x 
3 x 7 inches) takes only a little room. 
You can run full transcelver power output—up to 

300 watts RF output—and match coax, balanced 
lines or random wires from 1.8 thru 30 MHz. Use 
it to tune out SWR on dipoles, vees, long wires, 
verticals, whips, beams and quads. 
A 300 watt 50 ohm dummy load gives you quick 

tune ups and a versatile six position antenna switch 
lets you select 2 coax lines (direct or thru tuner), 
random wire or balanced line and dummy load. 
A large efficient alrwound Inductor—3 inches in 

diameter—gives you plenty of matching range 
and less losses for more watts out. 100 volt tuning 
capacitors and heavy duty switches gives you safe 
arc-free operation. A 4:1 balun is built-in to match 
balanced lines. 
Order your convenience package now and enjoy. 

2 KW COAX Miv-1702 
SWITCHES $19.95 
MFJ-1702. $19.95. 2 positions. 

60 dB isolation at 450 MHz. 
Less than .2 dB loss. 
SWR below 1:1.2,) _929-99_MFJ-1701 
MFJ- 1701, $29.95. 
6 positions. White 
markable: surface 
for antenna positions. 

for free catalog, over 100 products. 

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION. IF NOT SATISFIED, RETURN WITH- 
IN 30 DAYS FOR PROMPT REFUND (less shipping). 
© One year unconditional guarantee ¢ Made in USA 
e Add $5.00 eath shipping/hahdling © Call or write 

MFJ ENTERPRISES, INC. 
Box 494, Mississippi State, MS 39762 

TO ORDER OR FOR YOUR NEAREST 
DEALER, CALL TOLL-FREE 

Call 601-323-5869 in Miss. ahd outside 
continental USA Telex 53-4590 MFJ STKV 

Lighted Cross-needle Meter reads 

SWR, forward and reflected power all in 

one glance. Has 300 and 3,000 watt 

ranges. Meter light requires 12 VDC. 

6 position antenna switch (2 coax lines, 
through tuner or direct, random/ba- 
lanced line or dummy load). SO-239 
connectors, ceramic feed-throughs, 
binding post grounds. 
Deluxe aluminum low-profile cabinet 

with sub-chassis for RF! protection, 
black finish, black front panel with 
raised letters, tilt bail. 

MFJ’s smallest 200 watt Versa Tuner matches 
coax, random wires and balanced lines contin- 
uously from 1.8 thru 30 MHz. Works with all solid 
state and tube rigs. Very popular for use between 
transceiver and final amplifier for proper match- 
ing. Efficient airwound inductor gives more watts 
out. 4:1 balun for balanced lines. 5 x 2 x 6 inches. 
Rugged black all aluminum cabinet. 

MFJ’s Random Wire TUNER 

MFJ-16010 

$39.95 
uss ARENA TUNER 

mee i i 

MFJ’s ultra compact 200 watt random wire tuner 
lets you operate all bands anywhere with any trans- 
ceiver using a random wire. Great for apartment, 
motel, camping operation. Tunes 1.8-30 MHz. 
2x 3x 4 inches. 

MFJ’s Mobile TUNER 

MFJ-945C 

$79.95 |e 
Designed for mobile operation! Small, compact. 

Takes just a tiny bit of room in your car. SWR/dual 
range wattmeter makes tuning fast and easy. Care- 
ful placement of controls and meter makes antenna 
tuning safer while in motion. 
Extends your antenna bandwidth so you can op- 

erate anywhere in a band with low SWR. No need 
to go outside and readjust your mobile whip. Low 
SWR also gives you maximum power out of your 
solid state rig—runs cooler for longer life. 
Handles up to 300 watts PEP RF output. Has ef- 

ficient airwound inductor, 1000 volt capacitor spac- 
ing and rugged aluminum cabinet. 8x2x6 inches. 
Mobile mounting bracket available for $5.00. 

800-647-1800 

CIRCLE 31 ON READER SERVICE CARD 



AFFORDABLE PACKET RADIO FROM MFJ 

Join the exciting packet radio 
MFJ-1270 revolution and enjoy error-free com- 

$ 95 munication. . .for an incredible 
o $139.95! MFJ brings together effi- 

cient manufacturing and TAPR’s (Tuc- 
son Amateur Packet Radio) leading edge 

technology to bring you top quality and affordable packet radio. 
You get MFu’s highly acclaimed clone of the industry standard 

TAPR TNC 2. Its in a new cabinet and includes a TTL serial port and 
an easily replaceable lithium battery for memory back-up. 

All you need is your rig, home computer with a RS-232 serial port 
and a terminal program. If you have a Commodore 64, 128, or VIC-20 
you can use MFu’s optional Starter Pack to get on the air immediately. 

complete instructions. . everything you need to get on packet radio. 
Order MFJ-1282 (disk) or MFJ-1283 (tape), $19.95 each. 

Unlike machine specific TNC’s you never have to worry about your 
MFJ-1270 becoming obsolete because you change computers or because 
packet radio standards change. You can use any computer with an 
RS-232 serial port and an appropriate terminal program. If packet radio 
standards change, software updates will be made available as TAPR 
releases them. 

Also speeds in excess of 56K bauds are possible with a suitable ex- 
ternal modem! Try that with a machine specific TNC or one without hard- 
ware HDLC as higher speeds come into widespred use. 

You can also use the MFJ-1270 as an excellent but inexpensive 
digipeater. You can use 12 VDC for portable operation or 110 VAC for fix- 
ed station operation. 

It features AX.25 Level 2 Version 2 software, hardware HDLC for full 
duplex, true Data Carrier Detect for HF, 16K RAM, simple operation plus 
more. 

Help make history! Join the packet radio revolution now and help 
spread this exciting network throughout the world. Order the top quality 
and affordable MFJ-1270 today. 

Here are MFJ’s latest and hottest products for improving your station’s performance. 
2 KW COAX 
SWITCHES 
Instantly select any 

antenna or rig by 
turning a knob. Or- 
Qanizes coax cables 

MEMORY , = 
KEYER | c« ee « «. 
MFJ-484B eTer. 

$139.95 | ene ae 
The MFJ-484B ‘‘GRANDMASTER”’ Memory 

Keyer is THE choice of CW contesters. Why? 
Because it’s so easy to use it’s second 
nature... you don’t have to remember how to 
use complex commands. . .and it has all the 
features you'll ever need for easy CW. 

Features like these... you can store up to 
twelve 25 character messages that you can 
combine and send at whatever speed you want, 
you can repeat any message continuously or 

pause between repeats, you can change or in- 
sert into a playing message by simply sending 
and much more. 
The MFJ-484B is RF proof, sends 8-50 

WPM and measures just 8x2x6 inches. It uses 
12 to 15 VDC or 110 VAC with MFJ-1312, $9.95. 

ging and unplugging. % 
Unused terminals are © 
grounded to protect 

HF SWR/WATTMETER surface for recording ant. positions. 82 x 1'/2 x 3in. 

MFJ-816 ANTENNA CURRENT .,.. 
$29.95 PROBE 

Want minimum SWR 
to maximize your 
antenna performance? 

The MFJ-816 is our smallest -412x2%x3 

inches-(and most affordable) SWR/Wattmeter 

that lets you read SWR, forward and reflected 

power (30/300 watt scales) from 1.8 to 30 MHz. 

Uses toroidal current pickup for uniform sensitivity. 

CROSS-NEEDLE SWR/WATT 
MFJ-815 $59.95 METER 

MFuJ’s cross-needle 
SWR/Wattmeter give: 
you SWR, forward 
and reflected power 
—all at a single 
glance! SWR is auto- 
matically computed 
—no controls to adjust. Easy-to-use push 
buttons select three power ranges that give you 
QRP to full 'egai limit power readings. Reads 20/ 
200/2000 W forward, 5/50/500 W reflected and 1:1 
to 1:5 SWR on easy-to-read two color scale. Light- 
ed meter. Needs 12:V. +10% full scale accuracy. 
62 x 3% x 4% inches. 

ORDER ANY PRODUCT FROM MFJ AND TRY IT-NO 
OBLIGATION. IF NOT SATISFIED, RETURN WITH- 
IN 30 DAYS FOR PROMPT REFUND (less shipping). 
© One year unconditional guarantee * Made in USA 
e Add $5.00 eath shipping/hahdling © Cafl or write 
for free catalog, over 100 products. 

Say You Saw It In CQ 

MFJ-1702 
$19.95 © 

$29.95 MFu-1701 

and eliminates plug- Z 

your equipment for stray RF, static and lightning. 
2 KW PEP. 1 KWCW. For 50 to 75 ohm. Negligible 
loss. SWR, and crosstalk gives high performance 
SO:239s. Convenient desk or wall mounting 
MFJ-1702, $19.95. 2 positions. Cast aluminum 

cavity construction gives excellent performance 

up to 500 MHz with better than 60 GB isolatinn at 
450 MHz. Heavy duty. low loss switch has less 
than 20 milliohm contact resistance. less than 0.2 
dB loss and SWR below 1:1.2. 2.x 2% x 1 inches. 
MFJ-1701, $29.95. 6 positions. “White markable 

mFJ-206 $79.95 
This new breakthru MFJ Antenna © 

Current Probe lets you monitor RF 
antenna currents—no connections 
needed! Determine current distri- 
bution, RF radiation pattern and 
polarization of antennas, transmis- 
sion lines, ground leads, building 
wiring, guy wires and enclosures. 
¢ Indicate transmission line radiation due to high 
SWR, poor shielding or aNtenna unbalance. 
° Detect re-radiation from rain gutters and guy 
wires that caii distort antenna tield patterns. 
© Detect RF radiation from ground leads, power 

cords or building wiring that can cause RFI 
¢ Determine If ground system is effective 
© Pinpoint RF leakage in shielded enclosures 
¢ Locate the best place for you’ mooie antenna 
© Use as tuned field strenght meter 
Monitors RF current by sensing magnstic field. 

Uses an electrostaticaily shielded ferrite core, FET 
RF amplifier, op-amp meter circuit tor excellent 
sensitivity, selectivity. 1.8-30 MHz. Has sensi- 
tivity, bandswitch. tune controls, telescoping an- 
tenna for field strenght meter. 4 x 2 x 2 inches 

MFJ ENTERPRISES, INC. 
Box 494, Mississippi State, MS 39762 
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MFJ’s Best VERSA TUNER 

MFJ’s best 300 watt tuner is now even better! 
The MFJ-949C all-in-one Deluxe Versa Tuner II 

gives you a tuner, cross-needle SWR/Wattmeter, 
dummy load, antenna switch and balun in a new 
compact cabinet. You get quality conveniences 
and a clutter-free shack at a super price. 
A new cross-needie SWR/Wattmeter gives you 

SWR, forward and reflected power—all at a sin- 
gle glance. SWR is automatically computed with 
no controls to set. Has 30 and 300 watt scale. 
Run up to 300 watts RF output—and match co- 

ax, balanced lines or random wires from 1.8 thru 
30 MHz. Tune out SWR on dipoles, vees, long 
wires, verticals, whips, beams/quads. 10x3x7 in. 

RF PRESELECTOR 

=p SA 
50: aOR LS 

Is your transceiver or receiver ‘‘hearing’’ 
all it could? Adding a MFJ-1040 RF preselector 

can make “‘lost’’ signals readable while reduc- 
ing troublesome images and out-of-band 
signals. It adds 20 dB of low noise gain with a 
strong, sharp tuning front end and covers all 
HF amateur and shortwave bands through 
lower VHF from 1.8 to 54 MHz. 

A built-in 20 dB attenuator prevents receiver 
overload. It has automatic bypass for transmit- 
ting, works with 2 antennas and 2 receivers, is 

8x2x6 inches and uses 9-18 VDC or 110 VAC 
with optional MFJ-1312, $9.95 

MOBILE ANTENNA MATCHER 

mFJ-910 $19.95 
Lower your SWR and 

Get more power into 
your mobile whip for 
solid signals and more : 
QSOs. Your solid state ye @ 
rig puts out more power and generates less heat. 
For 10-80 meter whips. Easy plug-in installation. 
Complete instructions. Fits anywhere, 2/2x2'in. 

TO ORDER OR FOR YOUR NEAREST 
DEALER, CALL TOLL-FREE 

800-647-1800 
Call 601-323-5869 in Miss. ahd outside Es continental USA Telex 53-4590 MFJ STKV 
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Orders & Quotes Toll 
Free: 800-336-4799 
(In Virginia: 800-572-4201) 
Information & Service: (703) 643-1063 
Service Department: (703) 494-8750 

13646 Jefferson Davis Highway 
Woodbridge, Virginia 22191 

Store Hours: MTT: 10 am—6 pm 

WF: 10 am—8 pm 

Sat: 10 am—4 pm 

Order Hours: MF 9 am-7 pm 

Sat 10 am-4 pm 

Visit Our 
New England Store 

8 Stiles Road 
Salem, New Hampshire 03079 

New Hampshire Orders,* 

Information & Service: (603) 898-3750 
New England Orders: 800-237-0047 
NEW Store Hours: 

MTWSat: 10 am—4 pm 

ThF: 12 noon—8 pm 

Sun: Closed 
* Order and we'll credit you with $1 for the call. 

pAComBE> 
Our Associate Store: 

Lacombe Distributors 
Davis & Jackson Road, P.O. Box 293 

Lacombe, Louisiana 70445 

Information & Service: (504) 882-5355 

Terms: No personal checks accepted. Prices do not 
include shipping. UPS COD fee: $2.35 per package. 
Prices subject to change without notice or obligation. 
Products are not sold for evaluation. Authorized returns 
are subject to a 15% restocking and handling fee and 
credit will be issued for use on your next purchase. 
EGE supports the manufacturers’ warranties. To get 4 
copy of a warranty prior to purchase, call customer 
service at 703-643-1063 and it will be furnished at no 
cost 

‘Much More in stock! 
~ Send $1 for our 
. New Fall Buyer's 
» -Guide-Catalog. 

More Helpers 
e Marine radios by Icom 
© Commercial Land Mobile by 

Yaesu 
¢ Telephones by AT&1, Cobra, 

Southwestern Bell, & Panasonic 
e CBs by Uniden, Midland, Cobra 

¢ Radar Detectors by Uniden, 

Cobra and Whistler 
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Plan Ahead! 
-- Order Early 

For Christmas 

Antennas 
HF, VHF, SWL, scanner, marine, & 

commercial for Mobile or Base. 

Cushcraft 

Mini-Products ¢ Larsen 

B&W ¢ Van Gorden 

Butternut ¢ KLM 

Mosley ¢ Hustler 

Telex Hy-Gain 

Towers 
Unarco-Rohn, Hy-Gain, Tri-Ex 
Ask for special quotes on package 

deals including cable, guys, 
connectors, turnouckles, etc. 

Accessories 
Phillystran 

Kenpro e Alliance 

B&W ¢ Telex Hy-Gain 

Daiwa e MFJ 

Bencher © Amphenol 

Astron e¢ Welz 

B+K Precision 
a4 2 

Amplifiers 
Diawa e Ameritron 

Amp Supply ® Vocom 

TE Systems 

Tokyo Hy-Power 

Computer Stuff 
Packet Radio 

Hardware and Software 

for RTTY/Morse 

Hal ¢ Kantronics 

Microlog @ MFJ 

Ham Data Amateur Software. 

Shortwave 
Sony 

Panasonic 

Yaesu 

Kenwood 

Icom 

Scanners 
Uniden/Bearcat 

Regency 

More Radios 
Encomm/Santec 

KDK 
Ten-Tec 
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YAESU 
NEW FT-23 

Mini handheld for 2m. 2.5 W output. 

10 memories. LCD digital display. 

NEW FT-767GX 
All-mode transceiver. Cat system. 

FT-757GX 
HF XCVR/Gen. Coverage Receiver. 

NEW FT-727G 
Dual-band handheld for 2m/440 MHz 

NEW SOFTWARE 
GX Turbo and Catpack for the FT- 

TS-430S vee. ( 
TR-2600A/s000x 91590 
TH-21AT lower PLQOO 

OFFER EXTENDED 
THRU NOVEMBER 15, 1986. 

)ICOM 
1¢€-735 

Compact HF Transceiver 

IC-751A 
HF XCVR/General Coverage 

Receiver. 

VHF/UHF 
Qm- 27A, 27H, 271A, 271H 

220 MHz- 37A 
| 440 MHz- 471A, 471H, 47A 

1C-O2AT, O4AT 
Small, light HTs for 2m or 

440 MHz. 10 memories 

and scan functions. 

1C-A2 in stock 
Aircraft handheld 

1¢C-2AT, 3AT, 4AT, 12AT 
Handhelds for 2m, 220 
MHz, 440 MHz, 1.2 GHz 

Ask for Package 
Quotes on 

Radios/ Accessories 
& Antennas/Towers 
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The HAL Communications 
ST-8000 HF Modem 
(Modulator Demodulator) 

ST-8000 HE MODEM 

Al HAL COMMUNICATIONS CORF. 

Lets face it, gang, the world of amateur HF 
demodulator development has not had a lot to 
get excited about lately. Nothing within the last 
‘ew years has brought about the excitement 
and revolutionary concepts as during the days 
of the demodulator pioneers making use of Ny- 
juist’s theorems (this gentleman actually es- 
‘ablished principles in 1925 from which many 
of our demodulator concepts were derived). 
We have seen years in which development 

ndemodulators has been focused on creating 
2asy hardware and user interfaces to both the 
somputer and the radio. Yep, it was only a cou- 
dle of years ago when the only hardware inter- 
face demodulator offered was the high-volt- 
age current loop. If you wanted to go another 
route you had to be a ‘‘technical hardware 
jenius.’’ The home computer became avail- 
able, and most of us were trying to learn what a 
nome computer was—NOT HOW TO INTER- 
FACE TO IT. Hence, manufacturers put great 
emphasis on interfacing and little on improving 
oerformance. 

The modern-day demodulator makes exten- 
sive use of the XR2211—a demodulator on a 
chip. Its basic design needs very little improve- 
ment to provide a demodulator which will do a 
good job under 85% of HF RTTY conditions. A 
jot of users would be happy with this perfor- 

mance and never know the difference. Many 
of the ‘‘old timers’ who are quite serious about 
their RTTY and use it daily for extensive traffic 
handling under many adverse signal condi- 
tions still swear that their old DT-600s, ST-6s, 
etc., do a better job than most of the current 
demodulators on the market. 

Well, folks, it’s the mid 1980’s and time for 
another change—the time of the micropro- 
cessor, the age when we see everything being 
improved by the computer. The HAL ST-8000 

*104 Ladywood Lane, Bessemer, AL 25020 

rnmmnemcmmomes — FREQUENCY CONTROL 

The HAL ST-8000 HF Modem. 

is a new entry on the HF modem/demodulator 
market and makes use of a microprocessor to 
control and optimize its detection scheme pa- 
rameters. Its vast assortment of operator en- 
hancements and wide frequency and baud 
range enable it to be used for reception of 
RTTY, CW, and Packet and Sitor Signals. Com- 
plete control of filter bandwidths as well as Q 
are parameters to which in the past the user 
has had only limited access. Usually these pa- 
rameters are optimized for only one baud rate 

and signal condition. The ST-8000 also boasts 
another major feature in its computer inter- 
face. An RS-232 input provides a medium for 
automation of parameter selection. This inter- 
face means you can connect a personal com- 
puter or a dumb terminal through a serial port 
and control all the parameters of the ST-8000. 
Let’s take a look at its features, design, and 
performance. 

What Does A HAL ST-8000 Provide? 
The HAL ST-8000 provides reception for sig- 

nals which have a data rate from 10 to 1200 
baud for a frequency range of tones from 400 
to 4000 Hz. No, not in fixed baud (45, 50, 74.2, 

etc.) and frequency (2125, 2295, etc.) jumps 
like most demodulators, but continuous tuning 
in 1 Hz and 1 baud steps. Five modes of signal 
detection are offered by the ST-8000. These in- 
clude Mark/Space differential as well as digital 
multi-path correction. (We will detail these de- 
tection schemes later.) The ST-8000 offers 
four input bandpass filters, three of which are 
tunable and provide center frequency tracking 
from 400 to 4000 Hz. Other filters include 
those after the limiter and AGC stages. These 
Mark and Space filters are matched 4-pole ac- 
tive devices each of which can provide 16 pos- 
sible signal bandwidths. These filters can auto- 
matically track the baud and Shift rate select- 
ed. As with the other filters, the user also has 
manual control of these parameters. The final 
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POLARITY 

DATA CONTROL 

stage filters are separate Mark and Space sig- 
nal, seven-pole, matched, tunable, low-pass 
filters. 

The user also has 1 Hz increment control 
over Space, Shift, and center frequency pa- 
rameters. Eight nonvolatile and program- 
mable memories are provided. You can save 
the Mark and Space receive filter frequency, 
Center frequency, Shift, input and output 
Baud rate selection, and Mark and Shift AFSK 
transmit frequencies. Another memory is used 
to save the current parameters in use when 
the ST-8000 is powered down. Other signal 
processing includes complete ASCII or Bau- 
dot regeneration for speeds of 45 to 1200 
baud. Diversity is included to provide for two 
receiver selection diversity; signal clock re- 
covery output is also available. Complete re- 
mote control over all parameters is included 
through an RS-232 interface that can run 300 
through 9600 baud. Through this computer in- 
put, infinitesimal control of key performance 
parameters can be tailored to signal condi- 

tions by the user. The computer interface al- 
lows the user to generate test messages and 
set Selective Call functions for print as well as 
motor control of an external device. 

The HAL ST-8000 radio interface includes 
audio input and audio output selection of 
matching impedance coupling of either 8 or 
600 ohm balanced or unbalanced transformer 
coupling or DC isolation. PTT control canbe re- 
lay closure to ground, internal automatic or 
terminal KOS, RS-232C RTS, or manual front- 
panel switch. RS-232 support, as well as TTL 
and MIL-188C support, is provided. FSK TTL 
support is also included. In other words, you 
can hook almost anything you want to this de- 
modulator. It is interesting to note that the 
ST-8000 does not support high-voltage loop 
connection. We couldn't find a way to get 
smoke signals into it either. 

Memory and detection mode selection, as 
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Fig. 2- The response characteristics for the SCF input filters. 

well as individual parameter selection, is facili- 
tated via the front-panel display. Three 
four-digit displays show Mark or Center fre- 
quency, Space or Shift frequency, and Input or 
Output Baud frequencies. LED indications of 
Mark, Space, Loss of Signal condition, Print 
on, Aor B Diversity selection, and transmitter 
PTT are provided. The front panel also offers a 
unique tuning system in a crossed-ellipse CRT 
Mark/Space scope as well as a 500 to 3500 Hz 
wide band signal tuning indicator. This Spectra 
Tune (as HAL calls it) offers a new approach in 
allowing the user to visualize adjacent channel 
interference. You can instantly see how 
changes you make in receive filtering, etc., af- 
fect the spectrum around the RTTY signal. 
Spectra Tune is a registered trademark of HAL 
Communications. 

Detection Modes 
Two main modes of operation are provided 

by the HAL ST-8000—Hard-limiting FM or 
AGC-controlled AM signal processing. Both 
modes are always operating with the user de- 
termining which mode is actually being used 
for signal processing. HAL went to extremes to 
ensure outstanding sensitivity and dynamic 
range (spec to be —65 to +10 dBm). The de- 
tector modes offered from these two schemes 

are as follows. 
For the FM mode the following detector 

schemes can be used: 
1. Mark/Space—Used when heavy fading of 

both Mark and Space tones occurs. 
2.MP—Multi-path distortion correction. 

Used during multi-path distortion when the re- 
ceived Mark and Space tones have a consider- 
able overlap in timing. This circuit corrects for 
this overlap. Works well when heavy fading is 

occurring also. 
For the AM mode the following detector 

schemes can be used: 
1. Mark/Space—Used during strong adja- 

cent channel interference conditions or when 
heavy fading of both Mark and Space tones is 
occurring. 

2. MP—This mode offers enhanced copy 
during conditions of strong adjacent-channel 
interference and when multi-path distortion is 
occurring. 

3. Mark Only—This mode offers copy from 
the Mark tone with no signal being processed 
from the Space tone. This mode is also used 
for CW copy by the ST-8000. 

4. Space Only—Same as Mark only except 
uses only the Space tone for copy. 

How the ST-8000 Modem Works 
Let’s take a general look at how the ST-8000 

t 
LIMITER 

THRESHOLD 

+ 3 

TP8 OUTPUT (dBm) 

gets the job done. We will be pointing out some 
of the limits imposed in the past demodulator 
design and how the ST-8000 puts these con- 
trols into the user’s hands for optimization. 
Please refer to fig. 1 for a block diagram of the 
ST-8000. 

The audio input (on the left of fig. 1) is diode 
protected for overload conditions. As we men- 
tioned earlier, allowance is made for this input 
to be impedance matched to the output impe- 
dance of the receiver. This is dip-switch select- 
able from the inside of the cabinet of the 
ST-8000. It should be noted that the receiver 
audio output is also provided unaltered to the 
spectra display, hence providing the user with 
the frequency spectrum surrounding the sig- 
nal he is trying to copy. 

INPUT (dBm) 

Fig. 3- The FM limiter performance curve. 
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Fig. 4- The AGC amplifier performance curve. 

Before we go any further, let’s talk a minute 
about the filter circuits being used in the 
ST-8000. The HAL ST-8000 uses monolythic 
switched-capacitor (SCFs) filters to provide 
tuning capability of its filter stages. These fil- 
ters exhibit a wide frequency range while 
maintaining near constant Q and filter skirt 
shaping. To ensure filtering of clock frequen- 
cies from the microprocessor which are used 
to set the filter parameters, two-pole active 
low-pass filters are used before and after each 
of these switch capacitor filters. These low- 
pass filters serve a dual function by also im- 
proving overall selectively. Now back to fol- 
lowing the audio signal. 

The audio signal is next put through a 5 dB 

HIGH-Q RANGE 

@, 

0.3 0.4 0.5 0.6 

gain amplifier which also provides isolation. 
Then three different SCFs or one fixed tune fil- 
ter can be chosen to filter the signal. Fig. 2 
shows an example of the bandwidths afforded 
by these filters. They exhibit Qs of 1.5, 3, and 
4.5. The wider fixed tune low-pass filter (pro- 
cesses signals from 380 to 4200 Hz) can be 
used for wide Shift and high-speed RTTY data 
rates. This curve is also shown in fig. 2. Okay, 
so now we have the signal going through either 
of four possible filters. This is where the beauty 
of the microprocessor comes in. When the 

user selects Mark, Space, Shift, and Baud 
rates for the signal he is receiving, the micro- 
processor automatically selects the optimum 
filter. When the user is working through the 

| —3dB 

fae] 
= 

20- 

ve} 
Ww) 
Zz 

b 
-3- w 

e 
4 
id 
© We 

-40 EE %, 

0.7 0.8 0.9 1.0 12 1.4 

NORMALIZED FREQUENCY (f/fo) ———————> 

computer interface to control the parameters 
of the ST-8000, filter selection can be made 
manually. 

Next the ‘‘filtered’’ signal comes to the hard 
FM limiter stage and the AM AGC stage. As we 
pointed out earlier, both schemes are con- 
stantly working with the user selecting which 
one will be used for signal processing. An elec- 
tronic switch is used to select which one. The 
hard-limiting FM has a spec threshold of — 54 
dBm and the AGC AM has a spec threshold of 
—65 dBm. Fig. 3 is a display of the wide dy- 
namic range the ST-8000 exhibits with limiter 
output occurring at signal inputs of less than 
—70 dBm. Fig. 4 shows the AGC AM voltage 
output versus receive signal input. From the 
sensitivity figures the ST-8000 ought to be an 
outstanding performer when it comes to selec- 
tive fading. 

Next the signal is processed by identical 
Mark and Space four-pole SCF discriminator 
filters. Exact center frequency setting of both 
filters is controlled by the microprocessor. It 
should be noted that the bandwidth of these fil- 
ters is also automatically set by the micropro- 
cessor for the baud speed received. Thirty-two 
different (32.7 to 1.9) Qs can be selected to 
choose the shaping of these filters. Fig. 5is an 
example of the high Q range filter shapes avail- 
able. Selection of these bandwidths is divided 
into two ranges. This is the place where perfor- 
mance was lost in other demodulators, since 
this bandwidth is usually fixed for one common 
data rate. Deviation from this fixed rate results 
in loss of performance. 

Okay, now that we have filtered, processed, 
and shaped our Mark and Space signals, the 
next step is detection. Diode detectors with a 
dynamic range greater than 40 dB are used for 
this step. After these detectors, identical sev- 
en-pole SCF low-pass filters are used for both 
the detected Mark and Space signals. Again, 
these filters’ cutoff frequency is computed by 
the microprocessor according to the speed of 
the input signal. This is again another place 
where the ST-8000 doesn’t compromise on 

Ae) s' 

Cae 

2.5 3.0 

Fig. 5- The discriminator filter (High-Q Mark) bandwidth. 
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AIR 108 - 136 MHz (LW/MW/SW) 
FM 76 - 108 M 

or “1455 20m ths | 
Un 

Ee priority -@:. DELAY 

- (7 PRESET} 
- - 

1 2 

Listen to 2 Meters, Forestry, Police, Fire, Air 
Traffic Control, LF and VHF Weather, 160 Meter = 
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Ge 

2 : e Computer controlled PLL tuning system e¢ 40 memory presets © Multi scan 
euey system (manual and auto) * 11” Helical antenna w/BNC connector « Priority 

i channel ¢ Squelch (auto and manual) ¢ Direct tuning 

HERE’S TRUE SONY QUALITY! Feel the rugged construction, and listen to the high quality 
sound, and you'll know it’s a Sony! The new Air-8 can scan four different frequency ranges in 
either direction and can store a total of forty frequencies in its four memory banks. You can recall 
any memorized frequency with the touch of a key, and can scan the ten channels in each of its 

four memory banks in any order. The Air-8 also has a delay function that prevents dropout en- 
abling you to hear both sides of a conversation, and also a priority feature that samples a chosen 
frequency every three seconds for a signal. The quick-disconnect BNC connector allows different 
types of antennas to be easily coupled to the Air-8 for maximum performance. 

The Air-8 measures 3%,” x 7%,” x 2”, and weighs just 21 oz. This is truly a sturdy little compa- 
nion that will give you years of dependable performance wherever you go. 
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(1) POWER Switch (2) Volume Control (3) 11” Helical Antenna (4) BNC Antenna Connector @ @ @ @O_ Q 
(5) Squelch Control. Features both manual and automatic modes. (6) Earphone Jack (7) AM Ex-  _ 

ternal Ant Jack (8) Band Selector. Selects Air, PSB, AM, or FM. (9) LCD Display (See detailed il. © 

lustration above) (10) Counter Keys. Used to program frequencies for direct tuning and @ 

memories, and also to recall memories. (11) EXECUTE Key (12) SCAN Keys. Used for scan tuning =<: 

and manual tuning. (13) LIGHT Switch (14) KEY PROTECT. Locks out all keys on front face. = ma) 

(15) EXTERNAL DC INPUT (16) High Quality Speaker (17) ENTER Key. Used to memorize frequen-  _ \ 

cies. (18) Battery Compartment (rear) (19) 9KHZ/10 kHZ Selector (Inside battery compartment). 

Used to change MW tuning interval. (20) DIRECT Key. Used for direct tuning. (21) LED Receive In- 

dicator (22) MEMORY Scan Key. Used for scan tuning each memory bank. (23) PROGRAM Key. a 

Used to initiate the program function. (24) DELAY Key (25) PRIORITY Key. Used for sampling a & 

priority channel every 3 seconds. (26) Heavy Duty Body. Rugged military/industrial grade con- Yo MH OH Sa 

struction. AND DON’T FORGET. ..IT’S ASONY! 



Main tuning 26 Tuning mode 25 

VAR-RX/TX 24 

Memory select 23 

Regen select 22 

A channel 21 

177 Power 

18 PTT 

19 B channel 

20 Diversity 

Fig. 6- Front-panel view of the HAL ST-8000. The callouts are described in the text. 

performance. Other demodulator schemes 
depend on one setting to cover all speeds. 
These signals are next passed to one of the 
four possible detector modes. 

The next stage of the demodulator portion of 
the ST-8000 is what they call the pulse detec- 
tors. Two pulse detectors are for the Mark and 
Space signal only. Another available detector 
is the Mark/Space detector which literally 
combines the Mark and Space low-pass filter 
output and regenerates the Mark and Space 
waveforms. For the Mark and Space detectors 
each circuit is identical except for polarity. 
True square-wave formation is performed on 
each waveform at this point. The circuitry liter- 
ally creates a square wave from each signal, 
taking into account its previous shape and cor- 
recting for possible distortions due to signal 
fading. The Mark and Space detectors’ out- 
puts are next used for the multi-path correc- 
tion circuitry. The final detector (remember 
there are four) is for print squelch control 
which detects when valid information is being 
received and should be printed. 

As we mentioned earlier, the separate de- 
tected Mark and Space signal outputs are ap- 
plied to the Digital Multi-Path Correction Cir- 
cuit (DMPC). This circuit takes into account 
and corrects for signal smearing. This phe- 
nomenon, called multi-path distortion, plays 
havoc with RTTY signals and occurs quite of- 
tenonHF. Auroral effects, as well as the signal 
arriving at your receiver from two different 
paths, contribute to multi-path distortion. The 
effect is to literally change the timing and fre- 
quency range of the RTTY signal. Mark and 
Space tones smear over each other. 

Before we leave the technical area of the 
ST-8000, it may prove beneficial to look for a 
minute at the Dual Diversity system offered. 
This mode of operation involves the use of two 
HAL ST-8000s to copy either the signal on one 
frequency using different antennas or to copy 
the same signal that is being generated on two 
different frequencies at the same time. HAL 
calls it the Infinite Resolution Diversity circuit. 
This circuit samples the signal strengths and 
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print squelch condition of both ST-8000s and 

chooses the ST-8000 that has the greatest sig- 
nal strength. If signal conditions between both 
units exceed 5 dB, the sampling rate and 
switch rate are increased to ensure prompt 
and accurate switching. A front-panel control 
allows the user to vary the decision point of 
which unit has the stronger signal. This allows 
tailoring the ST-8000 logic to favor one chan- 
nel over the other due to perhaps antenna 
placement, receiver sensitivity, etc. It should 
be pointed out that the print squelch circuitry 
associated with the Diversity circuitry is differ- 
ent from the normal print squelch offered by 
the ST-8000. This one works off input signal 
amplitude to the demodulator. The normal 
print squelch routine in the ST-8000 works off 
the principle that valid Mark and Space signals 
must be received before output from the 
ST-8000 to the terminal is activated. Hence, 
you are provided with two mechanisms to en- 
sure only valid signal copy is printed. 

The ST-8000 Microprocessor 
The microprocessor used in the ST-8000 

which provides so many of the automatic con- 
trol functions and gives the unit its flexibility as 
to filter and receive scheme optimization is the 
Z-80A. The common system clock is 4.9 MHz 
with the Z-80A clock divided down to 2.45 
MHz. EPROM size is 16K for the firmware with 
2K of ram memory. Both memory and I/O map- 
ping are used to control the demodulator’s cir- 
cuits. Insummary, six separate frequency syn- 
thesizers are used for setting Mark, Space, 

and all the low-pass filter constants. Any 
changing of a front-panel control requires the 
microprocessor and firmware to reselect the 
bandwidth and Q of the various filters for opti- 
mal copy. 

Front-Panel Operator Interface 
Let’s take a look at the front-panel operator 

interface. Since you have a microprocessor 
optimizing all the circuitry and parameters for 
you for each speed or frequency change, you 

can set your normal RTTY selection parame- 
ters and let the ST-8000 do the rest. 

Please refer to fig. 6 for a look at the front. 
panel of the ST-8000. The front panel is divided | 
into three areas—CRT Display, Frequency 
Controls and associated displays, and Data | 
Controls. 

1. CRT—This is the Spectra-Tune display 
and the scope ellipse pattern tuning indicator. 
Itis hard to beat a scope for tuning of RTTY sig- 
nals. CRT saver circuits which deflect the 
scope pattern off the screen are included to 
ensure the phosphor of the CRT is not burned. 
This feature is controlled by the Print Squelch 
and Non-Diversity AGC Squelch controls. 
Manual control is offered by issuing a com- 
mand from the computer connected to the ter- 
minal interface as well as the switching to 
ground of one of the control lines of the back of 
the ST-8000. Also, the CRT is automatically de- 
flected off screen if a valid RTTY signal is not 
received or if a continuous Mark pulse is re- 
ceived for 10 seconds. HAL offers the feature 
of instantly bringing back the pattern for 10 
seconds if the user changes any of the front- 
panel controls. 

2. Mark/Center Frequency Display Switch— 
This switch controls what is seen on the 4-digit 
frequency readout display (number 3). 

3. Frequency Display—Shows either the Mark 
frequency or the center frequency of the 

ST-8000 receive filters in Hz. (It should be not- 
ed that the 3 frequency displays are red 4 x 7 
segment LED displays.) 

4. Mark LED—Shows reception of Mark sig- 
nal. 

5. Space/Frequency Shift Display Switch—This 
switch controls what is seen on the 4-digit 
readout display (number 6). 

6. Space Frequency/Frequency Shift Display— 
Shows either the Space frequency or Shift fre- 
quency of the received filters. 

7. Space LED—Shows reception of space 
signal. 

8. Baud Rate Input/Output Display Switch—This 
switch controls what is seen on the 4-digit 
readout display (number 9). 
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9. Baud Rate Display—Shows either the in- 
coming signal baud rate or the ST-8000 output 
baud rate (regeneration). 

10. Memory Storage Pushbutton—Used to 
manually store sets of ST-8000 parameters in 
one of 8 memory slots available. This is the op- 
erator front-panel interface to initiate storing 
of particular ST-8000 parameters in non-vola- 
tile memory. The frequency displays will blink 
on and off to indicate when the parameters 
have been stored. 

11. Detector Mode Selector—Allows for user 
selection of Space Only, Mark Only, Multi- 
path, and Mark/Space reception modes as 
well as either AM or FM processing schemes. 

12. Loss of Signal LED—Indicates when both 
Print Squelch and Diversity Print Squelch cir- 
cuits have sensed loss of signal. 

13. Print Squelch Level—Allows operator to 
set Print Squelch threshold level. 

14. Print Indicator LED—-Shows when incom- 
ing signal is being printed. 

15. Antispace Switch—Allows operator se- 
lection of Antispace feature. This feature is op- 
timized for speeds of 45 to 150 baud. It stops 
the ST-8000 from continuous spacing printing 
when receiving only a continuous Space tone. 

16. Receive/transmit Signal Polarity Switch—A\I- 
lows user to swap Mark and Space tone fre- 
quencies rapidly. Good for rapid shifting of 
tones when trying to receive unknown RTTY 
signals. It saves the user from having to 
change receiver sidebands. 

17. ST-8000 Power Switch. 
18. PTT Control Switch—Allows for user man- 

ual control of PTT circuits. 
19. B Diversity Channel LED—Shows when B 

channel (second ST-8000 in Diversity Mode) is 
active. 

20. Diversity Control—Allows user to tailor Di- 
versity system to allow for differences in 
equipment used for each ST-8000. This control 
is used as a signal amplitude squelch control 
when used in a single ST-8000 configuration. 

21. A Diversity Channel LED—Shows when A 
channel is active. 

22. Regeneration Mode Selection—Shows 
what regeneration mode is being used. Selec- 
tion is no regeneration, ASCII to ASCII, ASCII 
to Baudot, Baudot to ASCII, and Baudot to Bau- 
dot regeneration. The speeds are selected 
(control nine) by the user. The ST-8000 pro- 
vides a 256-character buffer if the receive sig- 
nal is faster than the regeneration output— 
i.e., you are receiving a 150 baud signal and 
regenerating it out to your terminal at 45 baud. 
If the 256-character buffer is overrun, there is 
no means to stop loss of data. RS-232 signal 
control can be used to prevent overruns when 
you are transmitting at a slower signal rate 
than your terminal is providing data. X-on and 
X-off flow control is also available to prevent 
this overrun. 

23. Memory Switch—Provides user front- 
panel selection of which memory channel in- 
formation is to be stored or used by the 

ST-8000. Although only three positions are 
shown, the control can be turned further clock- 
wise for five more positions. These positions 
are meant for the computer terminal interface 
control but can be used and set from the front 

panel. 
24. Variable Receive/Transmit Switch (VAR 

R/T)—This three-position switch allows the 
user to set receive/transmit tone frequencies, 
use of memory, and the ST-8000 front-panel 
segment display selection. If you look at the 
front-panel layout, the symbols used for this 
switch can be quite confusing. HAL is provid- 
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A LOWER COST TUNING INDICATOR FOR 
RTTY, FAX, SSTV and CW! 

The SPT-1 SPECTRA-TUNE Multi-Mode Tuning Indicator provides the accuracy 
and versatility of a tuning scope at a most affordable price. Compare the 
features offered by the most versatile tuning indicator available today! 
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“TUNE 
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@ Modes of operation: : 

RTTY-High Tones 
RTTY-Low Tones 
Facsimile (FAX) 
Slow-Scan Television (SSTV) 
Morse Code (CW) 

@ Instantaneous display of the RTTY 
shift in use, level of black and white 
in a FAX or SSTVsignal, and CW 
signal position in audio passband 

@ Visual indication of which direction 
to turn the transceiver VFO for 
proper tuning 

@ Accurate spectral display of 
received signal 

@ Works with ANY demodulator, 
converter or interface @ No scope outputs required on 

demodulator or interface 
| @ Easy connection to transceiver 

audio ouput - all connecting 
cables included 

®@ Quick and accurate tuning of 
SITOR/AMTOR signals 

@ Operates on 12-15 VDC @90 ma 

Call your HAL dealer today...Suggested retail $169.00 

HAL COMMUNICATIONS CORP. 
Box 365, Urbana, IL 61801 Phone: (217) 367-7373 

CIRCLE 146 ON READER SERVICE CARD 

@ 1 year limited warranty 

BENEFITS FOR YOU 
QST, QSL Bureau, Awards, Low Cost Insurance, Operating Aids, 

Government Liaison and More—Much More! 

MEMBERSHIP APPLICATION 

Name 

Street 

City Prov./State 

$25 in U.S. $33 elsewhere (U.S. funds) Licensed amateurs, or age 65 or over, upon submitting 
proof of age, may request the special dues rate of $20 in the U.S. $28 elsewhere, in U.S. funds) 
Persons age 17 and younger may qualify for special rates, write for application. 

For postal purposes, fifty percent of dues is allocated to QST, the balance for membership. 

Expires 

Expires Bank. No. 

The American Radio Relay League 

225 Main St. Newington, CT. 06111 USA 
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ing quite an ingenious operator interface con- 

trol with this switch. In the left position both the 

receive and transmit Mark and Space tones 

are as shown on the front-panel segment dis- 

plays. When this switch is in the center posi- 

tion, the receive Mark and Space tones are set 

by the front panel, but the transmit Mark and 

Space tones are selected from memory as se- 

lected by the memory switch. When this posi- 

tion is selected, the front-panel frequency dis- 

plays start serving a dual function. Since the 

transmit and receive Mark and Space tones 

can be different, these displays show the re- 

ceive set of frequencies 70 percent of the time 

and the transmit set of frequencies 30 percent 

of the time. The transmit set of tones has a col- 

on in the middle of the display to distinguish 

them from the receive set. If the (VAR R/T) 

switch is in the right-hand position, both 
transmit and receive Mark and Space tones 

are set by memory as chosen by the memory 

switch. Since you can store separate send and 
receive Mark and Space tones in memory, the 

segment LED displays show both using the 
blinking colon to indicate which are received 

and which are transmit. 
Once you have an understanding of how the 

VAR RIT switch works, you can easily under- 
stand the legend on the front panel. But if you 
take the ST-8000 directly out of the box and 
start trying to work with this switch, get pre- 

pared to sweep up your hair from around your 

operating area. 
25. Tuning Mode Switch—This is the master 

switch which adds a great deal of flexibility to 
the user front-panel interface of the ST-8000. 
This switch controls the function of the main 
tuning knob on the front panel (number identifi- 
er 26). The first position is the TRACK position. 
When the tuning knob is turned, both the Mark 
and Space tone frequencies track each other 
in changing frequency. The M/fc position al- 
lows the user to change either the Mark fre- 
quency with the tuning knob or the ST-8000 fil- 
ter’s center frequency. The SP/SH position al- 
lows the user to change the Space tone either 
interms of its frequency or by the changing fre- 
quency Shift. The BAUD position allows the 
user to change the Input and Output baud 
rates of the ST-8000. 

26. Main Tuning Knob. 
As you can see, the front-panel interface of 

the ST-8000 provides a degree of flexibility that 
is hard to beat. One can easily become very 
spoiled with such enhancements. 

The Computer Interface 
To The ST-8000 

As we mentioned earlier, HAL provided 
complete control (except print squelch and Di- 

START COPYING CW THE EASY WAY! 
**Start copying words instead of letters! ** 

**Master the standard exchange 
in just a few evenings! ** 

**Gain on-the-air confidence quickly! ** 

THE QSO-TRAINER™€ Code Course - For the 
ham who already knows the code. If you have 
been a ham for a while, tried the “traditional” 
random-letter approach to code practice, and 
still don’t have the on-the-air confidence 
you'd like—this course may be exactly what 
you need. 

Easy-to-learn lessons on two 60-minute audio 
cassettes. 

Send $14.95 + $2.00 shipping and handling 
(IN residents add aeRO) to 

AVC INNOVATIONS, INC. 
Dept. C, P.O. Box 20491 

Indianapolis, IN 46220-0491 
BUSINESS SIZE SASE GETS DETAILS 

WRIGHTAPES: (Since 1976) Unconditionally guaran- 
teed Morse Code Practice on 60 min. cassette tapes. 
Beginners 2-tape set 5 WPM $7.90. Also 3, 4, 5, 6-8, 10, 
9-11, 12-14, 14, 16-20, 22, 24-28 WPM. Specify Plain 
Language or Code Groups. Also plain lang. only 
30-35, 35-40, 45-60. FCC type tests: 5-6, 11-12, 11-17, 
13-14, 20-24. Call signs: 12-15, 20-24. Nos.: 5-22, 13-18, 
18-24. Check, MIC, Visa $3.95 ea. PPD 1st class USA, 
Can. Printed texts add $.50 per tape. Call anytime. 

S Instant Service 4 
Saeer i O 

ee PH: 517-484-9794 WRIGHTAPES Ww 
235 E. Jackson C-3 e Lansing, MI 48906 

we ”PORTAQUADS 
Page eee 

SPECIFY BAND $73.95 6%TAX 

ee RADIO ENGINEERS 

3941 MT. BRUNDAGE AVE. 
SAN DIEGO, CA 92111 
619-268-7988 
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for the Commodore 64 & 128 

Complete software package. 
The most advanced available. 

All the tools you need. 

sked For It: The SUPER DX EDGE® 
The Great DX Operating Aid 
NOW, your own propagation predictions with 

Maximum Usable Frequency (MUF) on a daily basis. 
ALSO, Great Circle Bearings and distances anywhere. 

e Accurate sunrise/sunset/daylight/darkness info. 
e Most likely times for Gray Line and long path openings. 

e Best times for great DX on any band, 1.8 through 30 Mhz. 
¢ Pinpoint any QTH in the world with a meridian and parallel. 

e Simulates the earth's rotation. 
e Finest graphics show best paths in REAL TIME! Color too. 

e Fully menu driven. 

e Requires 1541 or 1571 disk drive. 
¢ $34.95 (less $10 with your old DX EDGE disk). 

The original plastic sliderule version of the DX EDGE Is $19.95. 

A Great Circle Slide is $3.00 additional (specify your latitude). 

All ppd. in U.S., Canada. Add $4.00 elsewhere, air mail. Add tax in NYS. U.S. funds only. 

Please make check or M.O. payable to the DX EDGE and mail to: 

The DX EDGE, P.O. Box 834, Madison Square Stn. New York, N.Y. 10159. 

An information flyer is available free of charge. A product of Xantek, Inc. ©Xantek, Inc 1986 

Commodore 64 and Commodore 128 are trademarks of Commodore Electronics Ltd 

Please send all reader inquiries directly. 
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versity level) over all parameters of the 
ST-8000 through a computer terminal inter- 
face. A separate DB-25 that has the standard 
RS-232 connection is provided for this inter- 
face. Hence, you can use a personal comput- 
er, dumb terminal, etc., to set and optimize 
ST-8000 features. Asynchronous ASCII code 
data rates (set by dipswitch within the 
ST-8000) of 300, 1200, 2400, 4800, and 9600 
baud are supported through this RS-232 inter- 
face with complete handshaking capabilities. 
It should be noted that this interface provides 
only input into and out of the control parame- 
ters of the ST-8000. Received signal data is not 
provided through this port. Aseparate DB-25 is 
used for printing of received text. The comput- 
er interface provides a complete user inter- 
face with error condition messages and user 

feedback. 
The ST-8000 provides three modes of re- 

mote-control terminal operation—monitor, 
front panel, and direct control modes. In the 
monitor mode the user can only look at the indi- 
vidual parameter settings. In the Front Panel 
mode the user only needs to select the RTTY 

parameters concerning the signal he is copy- 
ing—like Mark and Space tone frequencies, 
etc. The ST-8000 will automatically set the pro- 
per filter, etc., parameters—much like the 
front-panel interface. In the Direct Control 
mode the user has total control over filter Q 
and low-pass filter bandwidths regardless of 
which speeds or Mark and Space frequencies 

the ST-8000 is copying. 

The Direct Control feature opens an excit- 
ing door in the world of HF modem capabilities. 
The user has complete control to maximize his 
demodulator to signal conditions and modes 
he is operating instead of living in a world of 
compromises that most demodulator users 
must make. As we mentioned in the theory 
section of this review, filter Q and bandwidth 
are often established for one fixed speed and 
set of Mark and Space frequencies. This com- 
promise will get you through 90 percent of all 
signals copied, but when the copy is rough, 
control over these parameters can make a dif- 
ference. 

It should be pointed out that HAL has 
thought of many user interface features to 
make working with the ST-8000 computer in- 
terface easier. An example of this is the user 
can send more than one command onaline by 
use of the ‘';’’ character to separate 
commands. 
Command availability is as follows (we are 

showing only the abbreviation of the com- 
mand): 

FP—Set Front Panel Mode 
DC—Set Direct Control Mode 
H—List all commands and brief explanation 
EC—Remote terminal echo on or off 
ST—List all parameters as they currently 

exist 
STB—List Q and BW parameters 
STC—List switch settings 
STM—List memory parameters 
STO—List Q and BW parameters 
STT—List tone parameters 
DM—Set detector mode—Mark Only, etc. 
AS—Set antiSpace mode 
PO—Set polarity 
REG—Set regeneration mode 
TR—Set Track mode 
MA—Set Mark RX frequency 
SP—Set Space RX frequency 
C—Set RX center frequency 
SH—Set RX shift frequency 
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and 2004-A for 440 MHz. 

Now a veritable cornucopia of superb amplifiers. 
Just make your choice! 
2K Classic...the culmination of more than fifteen years of developing the 2K series into the world 

famous line that sets the standards for top quality HF linears. A true “workhorse”: built to loaf along at 

full legal power, trouble free, for years of hard service. Operates on all amateur bands, 80 through 15 

meters (export models include 10 meter). 

_ 2K Classic “X”...We can’t think of any way to make this magnificent 
_ 2000 watt amplifier better. Rugged...durable...the last amplifier you 
may ever need to buy. 

2KD Classic...a desk 
model designed to 
operate at 2000 watts 

effortlessly, using two 
Eimac 3-500Z glass 

envelope triodes, a 

Pi-L plate circuit anda 

rotary silver plated 

tank coil. We challenge 
you to find a better desk mode! for even a thousand dollars more 

3K Classic MkIl...uses the superb Eimac 3CX1200A7 tube. More 

than 13db gain. We believe the 3K to be the finest amateur linear 
available anywhere...the amplifier of every amateur’s dreams. 

Henry amateur amplifiers are available from select dealers 
throughout the U.S. and are being exported to amateurs all over the 

world. Henry Radio also offers a broad line of commercial FCC type 

accepted amplifiers for two way FM communications to 500 MHz, as 
well as special RF power generators for industrial and scientific 

users. Call or write Ted Shannon or Mary Silva for full information. 

amplifier you want! 
Take your choice. The world famous 2K Desk 

Classic, 2K Console Classic and 3K Console 
Classic HF amplifiers speak for themselves. Now 

to complete your range of choice, the superb new 
3002-A and 2002-A for 146 MHz and the 3004-A 

aS 

| Ragig 2050 S. Bundy Dr.. Los Angeles. CA 90025 
Butler. Missour! 64730 

TOLL FREE ORDER NUMBER: (800) 421-6631 For all states except California. Calif. residents please call collect on our regular numbers 

— => 

2002-A...a bright new 
rework of our popular 

2002 2 meter amplifier. 

Uses the new Eimac 
3CX800A7. The RF 
chassis uses a a wave 

length strip line design 

for extremely reliable 

approach. It provides 

2000 waits input for 

SSB and 1000 watts 

input for CW. Because 

this tube is rated at an unheard of 15dB gain, only about 25 watts 
drive is required for full output. 

2004-A The 400 MHz version of 2002-A. Write for full specifications. 

3002-A A superb new 2 meter full power amplifier using the 8877 for 
1500 watts output. You can't buy a better VHF amplifier. 

3004-A Identical to the 3002-A except re-designed for UHF 1000 watts 
output...430-450 MHz. 

We stock these plus many other fine names: 
AEA *® ARCOe ARRL* ASTRONe® B&KeB & We BIRD ¢ CDE e CONNECT- 
SYSTEMS ¢ CUSHCRAFT e EIMAC e HAL e HUSTLER « HY-GAIN e ICOM 
« KENWOOD e LARSEN ¢ NYE e TEMPO e VIBROPLEX e YAESU 

CIRCLE 57 ON READER SERVICE CARD 

(213) 820-1234 
(816) 679-3127 
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Fig. 7- Results of Bit Error Rate (BER) tests. 

EX—Exchange RX Mark and Space 
frequencies 
XMA—Set TX Mark frequency 
XSP—Set TX Space frequency 
XC—Set TX Center frequency 
XSH—Set TX Shift frequency 
TX =—Set TX = RX frequencies 
RX =—Set RX = TX frequencies 
TXL—Lock TX to RX frequencies 

QM—Set RX Mark filter Q (32 discrete Q 
positions can be set 1.9-32.7) 

QS—Set RX Space filter Q 
Qi—Set RX input filter Q 
LP—Set RX low-pass frequency 
IB—Set input baud rate 
OB—Set output baud rate 
LIP—Load memory parameters 
SM—Save Parameters to memory (allows 

you to set optimum Q, etc., parameters to be 
switch selectable from front panel) 

QBF—Forces ST-8000 to send QBF test 
message 

RY—Forces ST-8000 to send RYRY test 

message 
$C€—Turn Selcal feature on 
SCON—Set selcal 10-character turn on 

sequence 
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SCOFF—Set selcal 4-character turn off 
sequence 

$C€C—Select ASCIl or Baudot as Selcal 
mode which must be received 

PR—Turn on/off defeat of SC and PR SQ 
CR—Turn on/off defeat of auto CRT screen 

saver 
BYE—No change exit 
RES—Full ST-8000 reset 

It should be noted that HALin the operator's 
guide provides complete instructions on how 
to optimize the ST-8000 parameters (Q, filter 
bandwidth, etc.) to make use of the computer 
interface capability. This capability opens the 
door to tailor-made external programming to 
the ST-8000 by the user to automatically adjust 
parameters for modes of operation as well as 
optimizing the ST-8000 receiving performance. 

The HAL ST-8000 Cabinet 
The HAL ST-8000 uses an aluminum cabinet 

(3.5”H x 14”D x 19”W) with iridite plating to 
ensure good electrical shielding. The unit is 
RFI quiet and is spec and tested to exceed the 
FCC Part 15, Subpart J, Type B emissions re- 
quirements by more than 17 dB. Four circuit 

boards make up the unit. The power supply 
(the ST-8000 only pulls 36 watts of power) is 
heat sinked, and the overall design was optim- 
ized for removing heat from the unit without | 
the use of a blower. The cabinet and compo- | 
nent layout were engineered so that convec- | 
tion currents through the ventilation holes are | 
all that are needed. This is quite an accom- 
plishment when you consider the number of | 

components (we: counted over 80 ICs and tran- 
sistors alone) and the fact that it houses a CRT 
display and power supply. All boards are con- 
nected by plug and socket ribbon cables and 
can be folded out for easy service. The unit is 
made for 19 inch rack mounting or can stand 
onits front feet or push-up stand. 

HAL ST-8000 User Documentation 
The HAL ST-8000 user operating manual is 

very complete, to say the least. The user is pre- 
sented with explanations for every one of the 
parameters for tailoring his equipment to the 
ST-8000. Scenarios are offered that easily al- 
low the user to set the parameters to his own 
equipment. Each external remote-control pa- 
rameter is given a detailed explanation. Tricks 
of the trade in achieving high performance 
from the user tuning of the filter's Q and band- 
width are explained in great detail, which will 
allow even a novice at RTTY work to be able to 
use and optimize the ST-8000. You can pur- 
chase separately two technical manuals de- 
tailing the ST-8000. Volume one provides an in- 
depth technical look at each function of the 
ST-8000 as well as step-by-step procedures on 
trouble-shooting techniques and tuning proce- 
dures. The manual provides a parts reference 
number any time a component is detailed. A 
parts list in the back of volume one provides a 
listing of each reference number, description, 
drawing number, part number, and Federal 
Supply Code for Manufacturers number. A 
cross reference of the listed Federal Supply 
Code for Manufacturers is also included. 

Volume two of the technical manual in- 
cludes schematics of the ST-8000. On the 
page opposite each schematic is a picture of 
the board layout with the portion the schemat- 
ic covers highlighted so the user can easily go 
from the schematic to a board position. 

Performance of the HAL ST-8000 
When you talk about a demodulator or mo- 

dem’s performance, there are many opinions 
as to what is good performance. For each 
method of grading you can find someone else 
with another criteria or test environment 
which he considers to be the only true test of 
performance. HAL included in their technical 
manual Bit Error Rate tests they run on the 
ST-8000 to ensure performance. In these tests 
they subject the demodulator to a known sig- 
nal strength and a random introduced amount 
of noise. This sort of testing is only good if large 
volumes of data are tested. HAL ran the tests 
onone million bits of data. For the test, the HAL 

ST-8000 automatically picked the low-pass fil- 
ter’s bandwidth and filter’s Q by the input baud 
rate control just as it would if the user dialed a 
baud rate from the front panel. Signal level was 
—10dBm with the noise varied from —10dBm | 
to 0 dBm. Fig. 7 shows the results of these 
tests at various speeds. | 

The ST-8000 has an amateur net price of 
$2,895. The two-volume tech manual is an op- 
tion selling for $100. The equipment is pro- 
duced by HAL Communications Corp., P.O. 
Box 365, Urbana, Illinois 61801. 
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Radie Shaek Parts Plaee 
START YOUR WINTER PROJECT AT THE SHACK’ 

Special Order Hotline Super Values on Three 
Solid-States 

RF Connectors and Adapters 

Touch Tone 
Decoder 

SSI 202. canplee DTMF receiver in 18-pin DIP! 
Ideal for autopatching. Eight built-in switched- 

(5) 

We Can Supply popular Tubes and capacitor filters—no input filters! Requires color- | (1) PL-259 Plug. 278-205 ce gS aN, ary are 1.99 
Solid-States From Our Warehouse! burst crystal. #276-1303 12.95 sir eae ‘T” Adapter. Great for phasing harnesses. 

Your Radio Shack store manager can phone ina | SPO256-AL2 Speech Synthesizer IC. Add Sain THE) oe ae 
Special-order for a wide variety of parts and acces- | voice to your computer! MOS/LSI interfaces with o fee ee en i MpCbee 1.99. 
sories not listed in our catalog—tubes, linear/ | Most computers. 28-pin DIP. #276-1784, 12.95 | tore icy | Lepore ee ee 2.39 
digital ICs, transistors, diodes and much more. No 
postage or handling charges, no minimum order! 
We call you when it arrives, in about a week. 

CTS256-AL2 Text-to-Speech IC. Translates 
ASCII into control data for synthesizer IC 
(above). With data. 40-pin DIP. #276-1786, 16.95 

Ee UG-273/U Adapter. BNC female to PL-259 
Dykens nr eaer gone ee eter eicas test eh re eoraee pe 2.39 

(6) Saunt Tape. For antenna fittings. #278-1645 . 2.49 

High-Grade Archer® Coax Mike/Headphone Adapters | Top-Quality Memory Chips 

With Specs 
And Pinouts oo 

64K Dynamic RAM. 150 ns access, low-power design, 5 Vel. |Loss at SOMHz| Cat. Price 
(7) 8-Pin Mike Plug. #274-025 ................. 2.19 | VDC supply. #276-2506 ..................... 3.95 Fact.| Per 100 ft. No. Per Ft. 
These adapters let you plug comfortable stereo head- | 256K Dynamic RAM. 150 ns access. Low-power seat 66% 3.0 dB 278-1325 | 32 
phones into %" monaural jacks of Ham/shortwave rigs. mW, typical). 16-pin DIP. #276-1252 ........... 95 75% 2.2 dB 278-1328 | .21 
(8) Adapter. Accepts Ye" Stereo Plug. #274-348 ..1.59 | 64K EPROM. Programmable ROM. UV erasable. aR ns ora - ge mis B26 16 

(9) Adapter. Accepts %" Stereo Plug. #274-360 ..1.59 | access time. 28-pin DIP. #276-1251............ 6.95 o : 278-13 16 

Autosound Noise Filters Computer Connectors 

(12) D- ‘Sub N Male. 25-Position. #276-1547 ...... 1.99 

(13) D-Sub Female. 25-Position. #276-1548, 2.99 

(14) 25-Position Hood for Above. #276-1549 .. 1.99 

(15) Shielded Hood for 25-Position Connectors. EM 
RFI protection. #276-1536 1.99 

(10) Deluxe 10-Amp Filter. Two LC sections cut ignition/ 
alternator noise in CBs, Ham radios, stereos, high- Powel 
boosters and equalizers. 270-051 .............. 12.95 

(11) Heavy-Duty Noise Eliminator Kit. Everything you 
need to reduce radio interference—filter choke, capacitor 
and instructions. Easy to install. #270-030 ........ 3.99 

Battery-Powered Audio Amp 
With Built-In Speaker 

(16) fey bun Antenna Wire. 65 ft. of 7-strand, 
22-gauge annealed bare copper. #278-1329, 4. 59 

(17) Insulators. For antenna center and end insu- 
lators or guy wire. #270-1518 .... Pkg. of 2/69¢ 

98-Function Solar 
Scientific Calculator 

Ideal Test Bench Amplifier Never 
- ; 95 Needs 

Makes a great utility amp—as an audio Batteries! 

stage for a “home brew”’ receiver, to boost 
headphone output of a QRP transceiver; or 
plug in a probe and it’s a dandy signal tracer! 
See Worldradio, Aug ’86 issue. Has on/off/ 
volume control. Ye” phone jacks for input 
and an external speaker or earphone. 200- ‘ 
mW output. Compact—35/s x 33/16 x 13/4” Requires ‘OV battery. 
#277-1008 

Radio Shack EC-4013. Works in 
5 almost any light! Separate key- 

boards for decimal, binary, octal 
and hexadecimal calculations and 

© conversions. 13 physical con- 
oe stants, 16 metric conversion func- 

tions. #65-930 

Convenient Autoranging 
Digital Multimeter 

gw Easy-to-Read LCD Display 

34° g Diode-Check Mode Tests 

It’s a snap to use—just select the function and the 

Keyless Auto Alarm 
With Motion Sensor 

Protect Your Car and 49% Valuable Mobile Rig 

Automatically arms 40 seconds 
Semiconductor Junctions 

Against Theft 

after ignition is shut off and door is 
closed. Alarm is triggered by 
opening hood, trunk or doors or 
by towing, jacking or tampering. 
20-second entry delay. 
HAO O2nen arse sie wi 49.95 

Over 1000 items in stock: Binding Posts, Books, Breadboards, Buzzers, Capacitors, Chokes, 

Clips, Coax, Connectors, Fuses, Hardware, ICs, Jacks, Knobs, Lamps, Multitesters, PC Boards, 

Plugs, Rectifiers, Relays, Resistors, Switches, Tools, Transformers, Transistors, Wire, Zeners. 
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meter does the rest! Measures to 1000 volts DC, 
500 volts AC. DC current to 200 mA. Resistance to 
2 megohms. Fused and overload protected. In- 
cludes probes and illustrated owner’s manual. Re- 
quires 2 “AA” batteries. #22-188 

Radie Shack 
A DIVISION OF TANDY CORPORATION 

Prices apply at participating Radio Shack stores and dealers 
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pis, Crystal 
HAT Filters 
TRIPLE DISCOUNT SALE 

SAVE - SAVE - SAVE 

Ona single order, save 10% on your first filter, 

20% on second, 30% on third (or more). 

EXAMPLES: 1 $60 Filter for $54, 2 for $102, 3 
for $144, 4 for $186, etc. To save most, get a 
group together; combine your orders. Save on 
Discounts, Save on Shipping Costs. Mix or 
Match Filter types in the same Price Group. 

8-POLE FILTERS FOR KENWOOD 
8.83MHz IF for TS120 through TS940 -Reg. $60 
Bandwidths: 250, 400, 1800, 2100, 6000Hz 

Cascading Boards (used with 2100 Filter) for 
TS430S - $20, TS520S - $15, TS820S- $15 

455 KHz IF for TS830/930/940 - Reg -$110 
Bandwidths available: CW 400 Hz; SSB 2.1KHz. 

NOTE: Do not mix with $60 units for discounts. 

Matched-Filter Pairs for Above - Reg. $170 ea. 

(8.83mhZ and 455KHz) SSB: 2100, CW: 400Hz. 
Super-Special: One pair - $140, Two - $260 

3.395MHZ IF for TS520, TS511, R599 - Reg. $60 
Bandwidths Available: 250, 400, *1800, 2400Hz 

EXTRA SPECIALS! 
*3 395MHz 1800Hz use $50 List, then discount 

TS440S Pair (CW & SSB) discounted price $95 

Same deal for 
YAESU, DRAKE, ICOM and HEATH 
Write or PHONE for Sale Prices. 

LIMITED QUANTITIES - ORDER NOW! 

SPECIFY: Make and Model Number of your Rig. 
Frequency and Bandwidth of filter(s) 

ORDER by Mail or Phone - VISA/MC or COD OK. 

SHIPPING: $5 US and Canada, $12 elsewhere 

GO FOX-TANGO — TO BE SURE} 
GET THE BEST — FOR LESS! 
FQX-TANGO Corp. 

Box 15944, W. Palm Bch, FL 33416 
Telephone: (305) 683-9587 
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LASER PRINTED 

QSLs 
Top Quality - Low prices 
Write for Information 

MOUNDSVILLE WV 26041 

+ 4 4 4 4 PRESENTING * © 

CABLE TV 
DESCRAMBLERS 
4 STARRING KK KK 

JERROLD, HAMLIN, OAK 
(AND OTHER FAMOUS MANUFACTURERS 
© FINEST WARRANTY PROGRAM AVAILABLE 
© LOWEST RETAIL/WHOLESALE PRICES IN U.S. 
© ORDERS SHIPPED FROM STOCK WITHIN 24 HOURS 

FOR CATALOG OR NERCHARIOISE) 1-800-345-8927 

FOR ALL INFO REQUESTS — CALL (818) 716-5914 

PACIFIC CABLE CO. INC. 
7325 Y2 RESEDA BLVD.,. DEPT. 918 

RESEDA, CA 91335 

VISA 
— 
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Announcing 

The 1987 

CQ World-Wide 160 Meter 

DX Contest 
CW: January 23-25 
Starts: 2200 GMT Fri. 

Writ many new countries having 
opened the 160 meter band for amateur 
operation but only in certain segments of 
the band, it has become impossible to ef- 

fectively come up with a band plan that 
would be acceptable to everybody. How- 
ever, that is no reason why we should 
give up the present DX Window. It is still 
essential that 1825 to 1830 kHz be kept 
free of U.S. and Canadian activity. DX 
stations that are permitted to use that 
segment of the band should not use it for 
one frequency operation. They should 
specify (QSX) a listening frequency for 
split-frequency operation. It is also sug- 
gested that 1907 to 1912 kHz be consid- 
ereda ‘‘Window”’ for DX operation in cer- 

tain areas (Japan, etc.). 
Violation of the above concept will be 

considered ‘‘unsportsmanlike conduct,” 
rating possible disqualification. 

There are no changes in the scoring 
used the past few years. The Canadian 
multiplier has been clarified, and a new 
list of plaques and sponsors has been 
added. 

Classes: Both single and multi-operator. 
Exchange: RS(T) and QTH. State for the 

U.S. and areas for Canada. It is not nec- 
essary for DX to spell out their QTH. 

Scoring: Contacts with stations within 
own country, 2 points. Contacts with sta- 
tions in other countries but in same conti- 
nent, 5 points. Contacts with stations in 
other continents, 10 points. 

Multiplier: Each U.S. state (48), Cana- 
dian area (13), and DX country. Canadian 
areas: VO1, VO2, VE1 N.B., VE1N.S., VE1 
P.E.|., VE2, VE3, VE4, VES, VE6, VE7, VE8 
N.W.T., VY Yukon. KH6 and KL7 are con- 
sidered countries, and the U.S. and Can- 
ada are not counted as a multiplier. A 
Maritime Mobile counts as a multiplier in 
each World Region. The ARRL DXCC and 
the WAE country lists, andthe WAC boun- 
daries, are the standards. 

Final Score: Total QSO points times the 
sum of the multiplier (U.S. states + VE 
areas + DX countries). Maritime Mobile 
scoring will be determined by their loca- 
tion. 

Penalties: Three additional contacts will 
be deleted for each duplicate, false, or 
unverifiable contact removed from the 
log. A second multiplier will also be re- 

SSB: February 20-22 
Ends: 1600 GMT Sun. 

moved for each one lost by the above 
action. 

Disqualification: Violation of the rules 
and regulations pertaining to amateur ra- 
dio in the country of the contestant, or of 
the rules of the contest, unsportmanlike 
conduct, or taking credit for excessive 
duplicate contacts or multipliers will be 
deemed sufficient cause for disqualifica- 
tion. 

Disqualified stations or operators may 
be barred from competing in future CQ 
contests for a period of up to three years. 

Awards: Certificates to the top scorers 
in each class, in each U.S. state, Cana- 
dian area, and DX country. Also the 

following plaques. 

Single Operator 
cw SSB 

World—by KSAAD World—by KSAAD 
*U.S.A.—by N4PN —_-U.S.A.—by K4URB 
Europe—by K4SB_ Europe—by KSUR 
Asia—by WD4RCO_ Oceania—Dixie DXers 

Multi-Operator 
World—by N4RJ World—S.E.DX Club 

The above plaques may be won once 
only by the same station within a two-year 
period. Winner of the World Plaque will 
not also win a sub-area award. That 
award goes to the runner-up of that area. 

Sample log and summary sheets may 
be obtained from CQ by sending a large 
SASE with sufficient postage to cover 
your request. You can make up your own, 
40 contacts to the page, columns for time 
(GMT), exchange sent and received, mul- 
tiplier, and QSO points. Indicate the multi- 
plier only the first time it is worked. 

Include a summary sheet with your en- 
try showing the scoring and other essen- | 
tial information and a signed declaration | 
that all rules and regulations have been | 
observed. Mailing deadline for CW en-. 
tries is February 28th, and March 31st for 
the SSB section. 

Logs can be sent directly to the 160 
Meter Contest Director, Donald McClen- 

on, N4IN, 3075 Florida Avenue, Mel- 

bourne, FL 32904 USA. They can also be 
sent to CQ 160 Meter Contest, 76 North 
Broadway, Hicksville, NY 11801 USA. 
(Please indicate CW or SSB on the enve- 
lope.) 

*The WOAW Memorial. 
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MAKE CIRCUIT BOARDS 
THE NEW, EASY WAY 

WITH TEC-200 FILM 
JUST 3 EASY STEPS: 
* Copy circuit on TEC-200 film using any plain 
Paper copier 

¢ Iron film on to copper clad board 
° Peel off film and etch 

SATISFACTION GUARANTEED 
convenient 8% x 11 size 

5 Sheets for$3.95 10 Sheets only $5.95 
add $1.00 postage NY res. add sales tax 

The MEADOWLAKE Corp. 
Dept. C, P.O. Box 497 

Northport, New York 11768 
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1-800-433-WIRE 
FOR ALL AMATEUR WIRE & CABLE 

Belden & Equivalent 

(803) 895-4195 (SC & Ragchew) 

CERTIFIED COMMUNICATIONS 
PITTMAN ROAD, ROUTE 2, LANDRUM, SC 29356 

MOBILE ANTENNA 
Proven commercial design @ 5 band Auto- 
matic Antenna @ Requires no manual switch- 
ing or resonator changing 500 watts PEP 
power rating @ Large center loading coil 
© Corrosion resistant construction @ Special 
models available for commercial or maritime 
frequencies © 

1 24,95 includes shipping 

GENE HANSEN CO. 
1000 Hansen Road. 

Corrales, NM 87048-0419 
(505) 898-3251 

4RV Four Channel Repeater Voter 

® Signal to Noise Type 
@ Expandable to 32 Channel by Just Adding Cards 
@ Designed for Commercial and Amateur Service 
@ Continuous Instant Voting 
@ Dual or Single 12 Volt Supply 
@ LED Indicators of COR and Voted Signals 
@ Front Mounted Level Pots 
@ Built in Calibrator 
@ Remote Voted Indicators Pinned Out 
@ 4%2” x 6” Double Sided Gold Plated 44 Pin Card 
@ Unsquelched Audio Input 
@ On Board Audio Switching and Mixing 
@ Audio Mixer Input Available for External Input 

@ Open Collector or Relay Contact Input 
@ Open Collector NPN Output 
@ Remote Disable Inputs 
@ More 
4RV Kit including board and parts with 20 page 

$200.00 
Built, tested, and calibrated with manual. . . .$350.00 

For more information call or write: (614) 

VOTER Hall Electronics 
815 E. Hudson Street 261-8871 
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There are two ways you can 
operate an amateur dual band 
UHF/VHF radio: you can go 
through the extra expense and 
bother of using two antennas... 
or, you can install the new 
Larsen 2/70—the single 
antenna that brings you both 
bands. 

The Larsen 2/70 blends a 
half-wave element for 2-meter 
(144-148MHz) amateur band 
and collinear elements for 
70cm (440-450MHz) amateur 
band. One antenna serves both 
bands, and is available with 
three different mounts for any 
mobile needs. 

The self-resonant design of 
the Larsen 2/70 allows mast 

arsen fintennas 

applications for vessels and 
base stations outfitted with 
standard Larsen BSA-K hard- 
ware. With or without a ground 
plane, the Larsen 2/70 gives 
you the highest performance 
attainable, whether you are 
using a dual band radio or two 
separate radios. 

If your radio does not have 
a built-in band splitter, we can 
even provide that. 

Performance. ..savings... 
convenience...and a no- 
nonsense warranty —four 
great reasons for banding 
together with the Larsen 
2/70. See your favorite 

amateur dealer or write for a 
free catalog today. 

The Amateur’s Professional” 
See your favorite amateur dealer or write for a free amateur catalog. 

IN USA: Larsen Electronics, Inc. /11611N.E. 50th Ave. /P.0. Box 1799/ Vancouver, WA 98668/ 206-573-2722 

IN CANADA: Canadian Larsen Electronics, Ltd./149 West 6th Ave. /Vancouver, B.C. V5Y 1K3/604-872-8517 

LARSEN® KULROD® AND KGLDUCKIE® ARE REGISTERED TRADEMARKS OF LARSEN ELECTRONICS, INC. 
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Step Up To Power 

With AVIRA [kim 
Antennas And Amplifiers. 

‘ P.O. BOX 1000 © MORGAN HILL, CA 95037 © (408) 779-7363 
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SPECIFICATIONS 

ical Mechan ical Electr 

¢ Boom Length 1300 MHz 1260- dth. Band W 
e Element Length ....18.2 db 

Better than 1.5 to 1 ired e Mast Requ » VSWR 
dload. In eW 50 Ohms 

1R 
» Feed Impedance 

id Coax ig 4 

M t, Inc ications Equipmen 
O. Box 1000 

Commun irage 
P. 

Morgan Hil I, CA 95037 
(408) 779-7363 
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(EQTREUIEWS: 
The AEA ATU-1000 

Advanced Terminal Unit 

The “bottom line’’ of this review is sim- 
ple: If you want to demodulate Baudot 
and ASCII RTTY, AMTOR, and packet ra- 
dio at speeds up to 300 bauds and you 
can’t do it with the ATU-1000, you won't 
do it with anything. 

The ATU-1000 is a modulator-demodu- 
lator designed for point-to-point HF and 
VHF radio service in common-carrier 
communications centers and amateur 
radio stations. Based on months of tough 
tests, in my opinion the ATU-1000 com- 
pares very favorably with, and in fact out- 
performs, a number of very expensive 
commercial TUs. During the RTTY tests 
the ATU-1000 was critically compared 
with my Dovetron MPC-1000RC and a 
Philips SBY-750 shipboard SITOR (AM- 
TOR) unit. The ATU-1000 unquestionably 
surpassed those commercial systems in 
its ability to decode the most difficult 
signal situations with noticeably lower er- 
ror rates. 

I’ve used the ATU-1000 successfully 
with a wide range of computers and data 
terminals, including TTL connections to 
Commodore’s VIC-20, C-64, and C-128; 
RS232 connections to Apple Il + and IIE, 
Drake-Tono Theta 9000E, Radio Shack 
TRS-80 Model III, Tandy 1000HD, SAGE 
Il, IBM Displaywriter, ADDS Viewpoint 
60+, Televideo 925, and DEC VT-100. 
The availability of both TTL and RS232C 

ports makes the marriage of the 
ATU-1000 with computers and terminals 
a piece of cake. 

The AEA ATU-1000 is the latest gene- 
ration in AEA’s family of computer inter- 
faces or radio modems—terminal units 
for Baudot and ASCII RTTY, AMTOR, 
SITOR and HF packet radio modulation 
and demodulation. 

These applications include TU func- 
tions for Morse code; Baudot, ASCII, and 
AMTORISITOR radioteleprinter (RTTY) 
operation; CW keying and transmitter 
PTT (‘‘push-to-talk’’) control; connection 
between a communications receiver or 

*279 Adirondack Dr., Farmingdale, NY 
11738 
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Front view of the AEA ATU-1000. All controls are clearly marked as to function. 

transceiver and a computer (or electro- 
mechanical teleprinter). 

Using advanced active filter design 
techniques, the ATU-1000 provides a 
bunch of very slick operating features, 
while retaining the reliability, flexibility, 
and economy that have made AEA a ma- 
jor player in the amateur communica- 
tions market. 

Although the ATU-1000 is probably the 
most complete radio modem I’ve ever 
used in the amateur service, it is a 
‘dumb’? box—the ATU-1000 does not 
have built-in software or firmware ‘‘intelli- 
gence.”’ The associated computer must 
provide the appropriate computer com- 
munications software regardless of the 
mode to be used. 

The ATU-1000 adjusts, filters, and de- 
modulates incoming AFSK tones from 
your receiver, converting those tones to 
the digital (DC) pulses required by your 
teleprinter or computer I/O port. In the 
outbound or transmit direction, the 
ATU-1000 changes the teleprinter or 
computer's digital pulses into frequency- 
shifted audio tones or DC-shifted FSK 
signals, and controls your transmitter’s 
PTT line. Like any other ‘‘RTTY Inter- 
face,’ the ATU-1000 permits the 
transmission and reception of asyn- 
chronous and synchronous data over 
suitable HF and VHF radio circuits using 

frequency-shift-keyed modulation tech- 
niques. 

The ATU-1000 provides both AFSK and 
FSK_ radioteleprinter operation, en- 
hanced CW keying, PTT control, and all 
the mechanical and electrical facilities 
needed to connect a communications re- 
ceiver or transceiver with a computer, a 
mechanical teleprinter, or a standard 
communications terminal. 

AEA designed the ATU’s demodulation 
scheme around a type of heterodyne op- 
eration that I’ve only seen previously in 
very expensive commercial RTTY sys- 
tems. The really special feature of the 
ATU-1000 demodulator is a pair of identi- 
cal 0.5 dB eight-pole Chebyshev filters. 
Twin oscillator-modulators mix the input 
tones to the filter center frequencies. 

You can select either fixed or variable 
frequency shift for both the receive mark 
and space filters and the AFSK tone gen- 
erator. The fixed-shift mode is set to the 
widely accepted almost-standard 170 Hz 
using 2125 Hz mark and 2295 Hz space 
tones. However, these fixed-shift tone 

pairs can be internally reset to any tone 
pair between 1000 and 3000 Hz. 

Lights, Bells, and Whistles 
The ATU-1000 has enough lights, 

bells, and whistles to gladden the heart of 
the most demanding enthusiast. And all 
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of them add to the unit’s fine performance. 
All routine operating controls are lo- 

cated on the unit’s front panel and are 
clearly marked as to function and position. 

In addition to fixed-tuned 170 Hz fre- 
quency shift mode, the ATU-1000 has 
variable filter tuning. You can set the re- 
ceiving demodulator mark and space fil- 
ters and AFSK generator tones individu- 
ally with separately adjustable front-pan- 
el mounted, ten-turn coaxial trim poten- 
tiometers. The ATU-1000’s tuning ranges 
cover all possible combinations of com- 
mercial and amateur mark-space (start- 
stop) tone pairs and audio-frequency 
shifts, including Bell 103, Bell 202, and 

CCITT Recommendation V.21 modem 
tones. 

In all forms of RTTY service, mark and 

space receive filter center frequencies 
are continuously adjustable from approx- 
imately 850 to 3000 Hz. In CW service the 
space filter is adjustable from approxi- 
mately 650 to 2400 Hz. No matter if your 
receiver’s CW filter puts the output tone 
peak somewhere other than the general- 
ly accepted 800 to 900 Hz area; the 
ATU-1000 can be set to accommodate 
that tone. 

The ATU-1000 demodulates conven- 
tional mark-space comparison. How- 
ever, under really bad QRM conditions, 

you can select either mark-only or space- 
only detection during interference to 
either the mark or space data channels. 

When operating with fixed tone pairs, a 
front-panel switch permits you to insert 
an optional eight-pole bandpass pre-fil- 
ter. The normal channel bandwidth can 
be reduced to 180 Hz or 100 Hz for worst- 
case conditions. 

This exceptional front-end filter sys- 
tem is followed by twin full-wave detec- 
tors and more filtering—twin four-pole 
low-pass filters whose selectable cut-off 
frequencies optimize the system for data 
rates of 50, 110, and 300 bauds. The out- 
put of the filters drives a DC-coupled 
threshold correction system that pro- 
vides excellent performance during se- 
lective fading and low-signal conditions. 
All told, the ATU-1000 contains 32 poles 

of filters. 
Received-signal tuning is monitored on 

a discriminator-style LED bar-graph dis- 
play, with selectable mark-only, space- 
only, and summed mark and space indi- 
cations. Tuning-rate selection permits 
quick initial tuning and more precise final 
signal tuning. 

A front-panel-mounted four-digit fre- 
quency counter with selectable input per- 
mits rapid and accurate on-the-air mea- 
surement and adjustment of: 

e receive mark filter center frequency; 
e receive space filter center frequency; 
e AFSK generator mark or space 
frequency; 

e received audio signal frequency. 
An audio AGC input system with front- 

panel-selectable fast or slow time con- 
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stants provides optimum operation with 
input signal levels from 5 millivolts to 5 
volts RMS. 

A front-panel squelch control and 
squelch LED permit fine adjustment of 
the ATU-1000’s system relative to the in- 
put signal level for garble-free operation. 
This is especially useful with electro- 
mechanical machines. The squelch con- 
trol can inhibit printing on received back- 
ground noise, and enable system printout 
or display when adequate signals are re- 
ceived, and can be easily defeated for 

getting whatever you can from very weak 
signals. 

A low-distortion sine-wave generator 
provides phase-coherent AFSK tone sig- 
nals. As in the case of the receive input 
mark and space filters, the AFSK genera- 
tor’s mark and space tones may be ad- 
justed over a range of approximately 800 
to 3000 Hz. A rear-panel control permits 
adjustment of AFSK output levels from 0 
to approximately 20 millivolts RMS. 

A front-panel switch provides selec- 
tion of either variable-frequency or fixed- 
frequency AFSK tone generation. The 
fixed shift is set at the factory to 2125 Hz 
mark and 2295 Hz space. However, 
these tones can be internally reset to any 
tone pair in the range 1000 to 3000 Hz. In 

conjunction with the front-panel frequen- 
cy counter, the AFSK generator’s mark 
and space tones canbe set to within 1 Hz. 

Connectors and Connections 
All connections between the ATU- 

1000 and the associated radio, power 
supply, and computer equipment are 
made via standard connectors and re- 
ceptacles located on the unit’s rear panel. 

Received audio is connected through 
one of two paralleled 3.5 mm phone 
jacks. The second jack may be con- 
nected to a monitor speaker, oscillo- 
scope, VU meter, or other external de- 
vices. An optional 600 ohm balanced in- 
put transformer is available. 

Computer input/output lines are con- 
nected at TTL levels via a five-pin Molex- 
type rear-panel connector compatible 
with all AEA data communications hard- 
ware. A standard DB-25 connector is 
available for RS-232-C interface to your 
computer or communications terminal. 

The ATU-1000 can also drive the older 
electromechanical teleprinters with se- 
lector magnet windings operating in high- 
voltage 20 or 60 ma current loops. A five- 
pin Molex-type receptable provides con- 
nection to external loop power supplies 

DETER DAHL 

With a 516F2 Solid State Conver- 
sion kit from the Peter Dahl Co, 
your power supply will run cooler 

and have full protection against 
line transients. For only $19.95 
you get solid state replacements 
for the 5U4 and 5R4 tubes, a 
silicon diode to replace the 
selenium bias rectifier, meter pro- 
tection and a selenium line tran- 
sient suppressor. 

FOR INFORMATION, write or call: 

PETER W. DAHL CO., INC. 
5869 Waycross Ave. e El Paso, TX 79924 

(915) 751-2300 Telex No. 763861 PWD CO 
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EVERYONE CAN ENJOY 
SERIOUS MOBILE RADIO 

NOW! 
Model 

MM10007 

Model 

MM10010 
Easily mount your communication gear 
in all vehicles for new operating enjoy- 
ment. These exciting new mounts will 
quickly install two radios onto all types 
of floors, humps, and consoles, and ad- 
just to your viewing needs. Features 
heavy duty steel construction, satin 
black finish, and necessary mounting 
hardware. General mount size 14” tall 
...5” x5” base. 

Model MM 10007 - 7” Crossbar for 

standard width radios $79.50 
Model MM 10010 - 10” Crossbar large 

radios. 757, 430S, etc. $84.50 

Price includes UPS Shipping 
For complete IIX accessory line and 
MM100 mount system info, request 
Y-4 Free catalog. 

Sst) bts 11X EQUIPMENT LTD. 
—_ P.O. Box 9, Oaklawn, IL 60454 

(312) 423-0605 
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Dimensions 
Table-top 

Width: 
Height: 
Depth: 

Rack Mount 
Width: 
Height: 
Depth: 
Weight: 

Environment 
Temperature 

Storage: 
Operation: 

Humidity: 

Controls and Indicators 
Rear-Panel Controls: 
Front-Panel Controls: 

AFSK Output Level Adjust 

AGC Fast/Slow Select 

16 inches (406.4 mm) 
3% inches (88.9 mm) 
7% inches (184.2 mm) 

19 inches (482.6 mm) 
3% inches (88.9 mm) 
7% inches (184.2 mm) 

10 pounds (4.5 kg) 

— 40 to 85 degrees C 
0 to 50 degrees C 
Up to 95%, non-condensing 

Main Filter Wide/Narrow Select 
Baud-Rate 45-50, 75-110, 300 bauds 
Tuning Mark On/Off Select 
Tuning Space On/Off Select 
Tuning Fine/Coarse Select 
Freq. Meter Mark Filter On/Off Select 
Freq. Meter Space Filter On/Off Select 
Freq. Meter AFSK On/Off Select 

Front-Panel Indicators: 

Freq. Meter Input On/Off Select 
Mark-tone Filter Tuning 
Space-tone Filter Tuning 
Auxiliary Filter In/Out Select 
PTT/Standby/Manual Select 
Squelch Adjust 
Normal/Reverse Select 
Detector Mark & Space On/Off Select 

Detector Mark Only Select 
Detector Space Only Select 
AFSK Computer/Current Loop Select 
AFSK Mark-tone Tuning 
AFSK Space-tone Tuning 
AFSK 170-Shift On/Off Select 
AFSK Variable-Tuning On/Off Select 
AFSK Space-hold On/Off Select 
Power On/Off Select 
Frequency Counter, 4-digit LED display 
Tuning Indicator, 10-bar LED display 

Transmit LED 

CW LED 
Squelch LED 
Anti-Space LED 
Receive Mark LED 
Receive Space LED 
Transmit Space Hold LED 
Power LED 

Table |- Mechanical specifications of the ATU-1000. 

and the associated teleprinters. Isolated 
high-voltage current loop connections 
and current-loop output keying circuits 
are protected by individual 100 ma fuses 
in both the positive and negative lines. 

For critical tuning applications, an ex- 
ternal oscilloscope can be connected at 
rear-panel connections to a pair of iso- 
lated outputs from the mark and space 
filters. 

RCA-type phono jacks are used for 
AFSK tone output and transmitter PTT 
connections. The PTT control line is 
switched by an isolated relay contact. 

Direct FSK transmitter keying is pro- 
vided with either normal and reverse FSK 
for open-collector output drivers. Posi- 
tive and negative CW keying output volt- 
ages are coupled through RCA-type pho- 

Electrical 
Power Requirement: 
Input Impedance: 

Input Signal Level: 
Maximum Bit Rates 

Receive Signal: 
Transmit Signal: 

Receive Filter Tuning 
Mark Filter: 
Space Filter: 

Transmit AFSK Generator: 
Output Level: 
Mark Tone: 
Space Tone: 

CW Receive Filter Tuning: 

Connectors and Receptacles 
Front Panel: 
Rear Panel 

Input Circuits: 

300 bauds 
300 bauds 

None 

Morse Key 
Audio input, two paralleled jacks 

no jacks. A conventional Morse key can 
be connected via a % inch phone jack. 

Matters Mechanical 
The ATU-1000 occupies 3.5 inches of 

vertical space in a standard 19 inch rack. 
AEA can supply optional end plates for 
rack-mounting on request. The unit can 
be operated normally as a desk-top sys- 
tem co-located with the associated radio 
transmitting and receiving equipment. 
For the mechanical specifications of the 
ATU-1000, see Table |. 

Matters Electrical 
The ATU-1000 requires an external 

power source capable of supplying well- 
regulated, well-filtered 12 to 16 volts DC. 

12-16 volts DC at approx. 350 ma 
10K ohms minimum, unbalanced 
600 ohms balanced (optional) 
AGC controlled, .005-5 volts RMS 

Output Circuits: 

Approximately 850 to 3000 Hz 
Approximately 850 to 3000 Hz 
Phase continuous, sine-wave.AFSK 
Adjustable, 0-.075 volts RMS 
Approximately 850-3000 Hz 
Approximately 850-3000 Hz 
Approximately 650-2400 Hz 

RS-232-C Interface: 

Any external power supply meeting this 
requirement may be used. The ATU- 
1000’s internal fuse in series with the ap- 
plied DC voltage protects both the power 
supply and the TU. Power from the exter- 
nal supply is connected by means of a 
standard coaxial power connector, 5.5 
mm outside diameter, 2.1 mm inside dia- 
meter. Radio Shack part number 274- 
1569 is typical. For further electrical spe- 
cifications, see Table II. 

The AEA ATU-1000 has an amateur net 
of $1195. There are two options avail- 
able: 19 inch rack-mounting hardware kit 
for $29.95, and a prefilter for specific 
space, mark, tones, and baud rate which 

sells for $129.95. The ATU-1000 is manu- 
factured by AEA, P.O. Box C-2160, Lynn- 
wood, WA 98036-0918. cat 

Power Input, 13 volts DC 
Transmitter push-to-talk (PTT) 
High-voltage current loop input 
Demodulator output, TTL 
AFSK Output 
CW Keyer, negative and positive 
High-voltage current loop keyer 
FSK output, negative and positive 
Transmitter PTT 
Oscilloscope output, mark tone 
Oscilloscope output, space tone 
In accordance with EIA RS-232-C, CCITT 

Recommendations V.24 and V.28 
Receive Data (RD) 
Transmit Data (TD) 
Ready to Send (RTS) 
Clear to Send (CTS) 
Data Set Ready (DSR) 
Ring Indicate (RI) 

Note: The ATU-1000 is normally supplied without cables. Cables are in- 
cluded in the AEA software packages supplied for specific computers. - 

Table II- Electrical specifications of the ATU-1000. 
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ICOM 
Check the Prices at AES”! 
Other Accessories - continued: Regular SALE 
GC-4 World Clock (Closeout)......... 99.95 5995 
G25 World clock e..e0 se eee 91.95 

6-meter VHF Portable Regular SALE 

Colac MasterCard WISA’ 

Hand-held Transceivers 
Deluxe models Regular SALE 
IC-O2AT for 2m....... 399.00 33995 
IC-04AT for 440 MHz 449.00 389% 

Standard models Regular SALE 
Regular SALE 
999.00 849% 

HF Equipment 
IC-735 HF transceiver/SW rcvr/mic 

PS-55 External power supply....... 199.00 179% | 1C-505 3/10W 6m SSB/CW portable 549.00 48995 IC-2A for 2m ......... 279.00 249% AT-150 Automatic antenna tuner ... 445.00 359% | BP-10 Internal Nicad battery pack 89.00 IC-2AT with TTP....... 299.00 2599 
FL-32 500 Hz CW filter............. 66.50 BP-15 AC charger...........0--.0.. 14.00 IC-3AT 220 MHz, TTP 339.00 29995 EX-248 FM unit .......... IC-4AT 440 MHz, TTP 339.00 299% EX-243 Electronic keyer unit....... 56.00 
UT-30 Tone encoder ; 

IC-12AT 1W 1.2GHz FM HT/batt/cgr/TTP 459.00 399% 
VHF/UHF base multi-modes Regular SALE | a-2 5W PEP synth. aircraft HT ........ i 
IC-551D 80W 6-meter SSB/CW....... 799.00 69935 : ied oy prey ce ae . 

EX-106 FM option.................. PAOI00:T 26% |) 4 Ses seOules tor Beuxe models eBulal 
BP-7 425mah/13.2V Nicad Pak - use BC-35 74.25 

BC-10A Memory back-up........... 9.50 BP-8 800mah/8.4V Nicad Pak - use BC-35... 74.25 
aie pata en os a mae G35 Drop in desk charger for all batteries 74.95 
IC-271H 100W 2m FM/SSB/CW ...... 1099.00 96938 BC-16U Wall charger for BP7/BP8........... 20.25 

as : LC-11 Vinyl case for Dix using BP-3.......... 20.50 
AG-25 Mast mounted preamplifier... 95.00 

1-745 9-band xevr w/ 1.30 MHz rovr 1049,00 899% | !C-471A 25W 430-450 SSB/CW/FM xcvr 979.00 8699 ie Whee co eee 7/8 a °) 
PS-35 Internal power supply ....... 199.00 17995 Pore SET ie Poe 1169 | Accessories for both models Regular 
EX-241 Marker unit.... ........... 22.50 - ‘ ; BP-2 425mah/7.2V Nicad Pak - use BC35.... 47.00 AG-35 Mast mounted preamplifier... 95.00 EX-242 FM unit....0000eeeeeeeeeees 44.00 BP-3 Extra Std. 250 mah/8.4V Nicad Pak.... 37.50 
EX-243 Electronic keyer unit ....... 56.00 Access OFies Cormpiamea aia nae a7iA/i 1 BPA “Alkaline baltely Case! cca vceceencs 15.25 
FL-45 500 Hz CW filter (Ist IF) ..... 66.50 PS-25 Internal power supply for (A)... 115.00 104° | gp.5 425mah/10.8V Nicad Pak - use BC35 58.50 
FL-54 270 Hz CW filter (Ist IF) ..... 53.00 PS-35 Internal power supply for (H)... 199.00 179% | CA-5 5/8-wave telescoping 2m antenna ..... 18.00 
FL-52A 500 Hz CW filter (2nd IF) 108.00 99% | SM-6 Desk microphone............... FA-2 Extra 2m flexible antenna.............. 11.50 
FL-53A 250 Hz CW filter (2nd IF) 108.00 99% | EX-310 Voice synthesizer CP-1 Cig. lighter plug/cord for BP3 or Dix ... 13.00 
FL-44A SSB filter (2nd IF). 178.00 159% | TS-32 CommSpec encode/decoder.... 59.95 CP-10 Battery separation cable w/clip....... 22.50 

UT-15 Encoder/decoder interface... 14.00 f DC-1 D ti k for standard models 23.25 
UT-15S UT-15S w/TS-32 installed. .... 92.00 EX. Eee a Sn i 5.50 
VHF/UHF mobile multi-modes Regular SALE | MB-16D Mobile mtg. bkt for all HTs.......... 21.99 
1C-290H 25W 2m SSB/FM, TTP mic... 639.00 569% | 1C-2AT Leather case for standard models... 54.50 
IC-490A 10W 430-440 SSB/FM/CW 699.00 59995 
VHF/UHF/1.2 GHz FM Regular SALE 
I1C-27A Compact 25W 2m FMw/TIP mic 429.00 37995 
I1C-27H Compact 45W 2m FMw/TIP mic 459.00 399% 
IC-37A Compact 25W 220 FM, TTP mic 499.00 43995 

RB-1 Vinyl waterproof radio bag ............. 31.50 
HH-SS Handheld shoulder strap ............. 16.95 
HM-9 Speaker microphone .................. 47.00 
HS-10 Boom microphone/headset........... 23:29 

HS-10SA Vox unit for HS-10 & Deluxe only 23.25 IC-751 9-band xcvr/.1-30 MHz rcvr 1399.00 999% 
IC-751A 9-band xcvr/.1-30 MHz rcvr 1649.00 1399 | IC-47A Compact 25W 440 FM, TTP mic 549.00 48995 HS-10SB PTT unit for HS-10 .............. 23.25 

PS-35 Internal power supply ....... 199.00 179% PS-45 Compact 8A power supply... 139.00 12995 | ML-1 2m 2.3w in/10w out amplifier ... SALE 99.95 
FL-32 500 Hz CW filter (1st IF) ..... 66.50 UT-16/EX-388 Voice synthesizer... 34.99 SS-32M Commspec 32-tone encoder......... 29:95 
FL-63 250 Hz CW filter (1st IF) ..... 94.50 SP-10 Slim-line external speaker... 35.99 Receivers Regular SALE 

IC-28A 25W 2m FM, UP/DN mic...... 429.00 37995 
IC-28H 45W 2m FM, UP/DN mic...... 459.00 399% 

FL-52A 500 Hz CW filter (2nd IF)... 108.00 99% 
FL-53A 250 Hz CW filter (2nd IF)... 108.00 99% R-71A 100 kHz-30 MHz, 117V AC..... $949.00 799% 

RC-11 Infrared remote controller... 67.25 
[rile eA MiliGl@enpusscodeonaaacsane 35.29 1C-48A 25W 440-450 FM............. 459.00 399% . 
FL-70 2.8 kHz wide SSB filter ...... 52.00 HM-14 TTP microphone ............ 55.50 Boe oa tee vests oe 
RC-10 External frequency controller 39.25 UT-28 Digital code squelch......... 37.50 FLASA SSB filter (2nd IF)... ee eae 

Other Accessories: Regular SALE UT-29 Tone squelch decoder....... 43.00 Bohs EM te 1250 
IC-2KL 160-15m solid state amp w/ps 1999.00 1699 HM-16 Speaker/microphone....... 34.00 E310 Voice He 16.00 
PS-15 20A external power supply..... 169.00 15495 | IC-3200A 25W 2m/440 FM w/TIP.... 599.00 49995 CR-64 Hich stobilit oscillator xial 63.00 
PS-30 Systems p/s w/cord, 6-pin plug 299.00 269% UT-23 Voice synthesizer............ 34.99 SP-3 eae Sreskee 61.00 

OPC Opt. cord, specify 2, 4 or 6-pin 10.00 AH-32 2m/440 Dual Band antenna... 37.00 CK-70 (EX-299), 12V ot ha 12.25 
MB Mobile mount, 735/745/751A.... 24.50 AHB-32 Trunk-lip mount ........... 34.00 ne ee Bee 
SP-3 External speaker ................ 61.00 Larsen PO-K Roof mount........... 20.00 R-7000 25 MHz-2 He Scanning fv 1098 00 96935 
SP-7 Small external speaker .......... 49.00 Larsen PO-TLM Trunk-lip mount.. 20.18 RC-12 Infrared aie contalee. G25 
CR-64 High stab. ref. xtal (745/751) 63.00 Larsen PO-MM Magnetic mount... 19.63 EX 310: Voice senthasizer 16.00 
PP-1 Speaker/patch................2. 159.25 14985 | RP-3010 440 MHz, LOW FM, xtal cont. 1229.00 1099 AH-7000 Radietin cats Pada 39,95 
SM-6 Desk microphone ............... 44.95 1C-120 1W 1.2 GHz FM Mobile........ 579.00 49935 Beep ds oe : (9) 
SM-8 Desk mic - two cables, Scan..... 78.50 ML-12 1.2 GHz 10W amplifier ...... 379.00 33935 

HOURS © Mon. thru Fri. 9-5:30; Sat. 9-3 
Milwaukee WATS line: 1-800-558-0411 answered 

IC-1271A 10W 1.2 GHz SSB/CW Base 1229.00 1079 
AG-1200 Mast mounted preamplifier 105.00 

SM-10 Compressor/graph EQ, 8 pin mic 136.25 12495 
AT-100 100W 8-band auto. antenna tuner 445.00 389% 
AT-500 500W 9-band auto. antenna tuner 559.00 489% PS-25 Internal power supply ....... 115.00 10495 f “1 9. 
OPC-118 Adapts AT-100/500 to IC-735 _ 16.00 EX-310 Voice synthesizer........... 46.00 eT ela ales 

AH-2 8-band tuner w/mount & whip 625.00 549% TV-1200 ATV interface unit......... 129.00 11995 g only, 
use Regular line for other Info & Service dept. AH-2A Antenna tuner system, only.... 495.00 429% UT-15S CTCSS encoder/decoder... 92.00 

OPC-137 Adapts AH-2/2A toIC-751/745 16.00 RP-1210 1.2 GHz, 10W FM, 99 ch. synth 1479.00 1299 

Order Toll Free: 1-800-558-0411 " ee 

AMATEUR ELECTRONIC SUPPLY. 
4828 W. Fond du Lac Avenue; Milwaukee, WI 53216 @ Phone (414) 442- 4200 

AES® BRANCH STORES Associate Store 
WICKLIFFE, Ohio 44092. ORLANDO, Fla. 32803 CLEARWATER, Fla. 33575 LAS VEGAS, Nev. 89106 CHICAGO, Illinois 60630 

28940 Euclid Avenue - 621 Commonwealth Ave. 1898 Drew Street 1072 N. Rancho Drive. ERICKSON COMMUNICATIONS 

All Prices in this list are subject to change without notice. 

Phone (216) 585-7388 Phone (305) 894-3238 Phone (813) 461-4267 Phone (702) 647-3114 5456 N. Milwaukee Avenue 
Ohio WATS 1-800-362-0290 Fla. WATS 1-800-432-9424 No In-State WATS No In-State WATS. Phone (312) 631-5181 

Outside 1-800-321-3594 Pitside 1-800-327-1917 No Nationwide WATS ‘'S4° 1-800-634-6227 Susie 1-800-621-5802 



A. amateur packet-radio digital re- 
peater is born when the operator sets his 
Terminal Node Controller (TNC) ‘‘digi- 
peat’’ command ON. Using this feature, 
area packet-hams (PAKHAMS) can ex- 
tend their station's simplex operating 
range to include the real estate covered 
by the digipeating station(s). A dumb ter- 
minal can be disconnected from the TNC. 
The transceiver, antenna feedline, and 
antenna can then be left atop a nice high 
tower, on a nice high hill or mountaintop, 
as a wide-area digipeater. 

The Anderson County Amateur Radio 
Club’s Elmwood voice repeater in Pales- 
tine, Texas, provides mobile coverage to 
more than five Texas counties. Since 600 
feet of % inch hardline and a DB-224 an- 
tenna was talking this well, why not use it 

to also load the TNC-controlled packet- 
radio transceiver? This would, however, 
require some isolation between the digi- 
peater and the voice machine. 

Fortunately, WACOM Products, Inc. 
(Waco, Texas) was just 115 short Texas 
miles west of Palestine, Texas by road 
and only a few inches away by telephone. 
Ray Lively, KB50Q, custodian of the 
ACARC’s two voice machines, contacted 
Kit Parsons and Lloyd Alcorn at WACOM. 
WACOM's_ High-Q cavities are well 
known for isolating a transmitter from a 
receiver even when connected to the 
same antenna. For example, using a 

WACOM Model WD-641 duplexer places 
a 600 kHz spaced transmitter —90 dB 
away from its companion receiver, yet is 
almost a short circuit (— 1.5 dB) path 
from the transmitter to the antenna. Ray 
placed an order for a four-cavity WACOM 
“combiner.” 

*3721 Spring Valley, No. 111, Addison, TX 
75244 

Taking off from his November 1985 article, 

W5PRG takes us through High-Q Packet 

Digipeating via an existing repeater. 

BRIEPLY SyPEAKING— 
NIGHe® DIQUIPEATING 

BY W. MAX ADAMS*, W5PFG 

A 

On the way down to Palestine | went by 
the WAGOM factory at Waco. When | ar- 
rived, Kit and Lloyd came up with three 
cups of coffee and a ‘“‘few’’ amateur 
packet-radio questions. It is hard to cover 
digital communications all the way to the 

Lloyd Alcorn of WACOM is shown putting the finishing touches on a duplexer. 

Sey 
tel 

antenna in just one cup of coffee, so a 
“fresh pot’? was made. Lloyd ended the 
drink/talking session sitting in the QC-lab 
twisting knobs on a Hewlett-Packard HP- 
8554B spectrum analyzer. 

A diagram of the circuit under test is 

Fig. 1- Duplexer/combiner circuit using bandpass/band-reject resonant cavities. 

TRANSMIT 

Voice 

repeater 
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Fig. 2- The 145.01 MHz packet port response. From top to bottom the squares are 10 
dB per division, and from right to left, 1 MHz per division. The same holds true for figs. 3 
and 4. In this shot the voice repeater receiver is at 147.08 MHz, and the voice transmit- 

ter port is at 147.68 MHz. Both are — 80 dB down. 

oT 

Fig. 3- The receiver port passband response, and rejection notches at the other fre- | 

quencies. 

shown in fig. 1. Duplexer cavities A, B, C, 
and D provide bandpass/band rejection 
for the voice repeater’s transmitter/re- 
ceiver signals. Combiner cavities E and F 
pass the voice repeater signals and re- 
ject the digipeater signals. Combiner cav- 
ities G and H pass the digipeater signals 
and reject the voice transmitter/receiver 

signals. When both systems are operat- 
ing, the signals are ‘‘combined”’ and fed 
to and from the antenna using only one 
antenna feedline. 

Lloyd provided me with scope photo- 

Say You Saw It InCQ 

graphs showing the signal response at 
each of the system's three ports. The 
145.01 MHz packet port response, 

shown in fig. 2, is referenced to 0 dB. The 
voice repeater receiver (147.08 MHz) 
and voice transmitter (147.68 MHz) ports 
are the — 80 dB notches ‘‘up-the-band.”’ 
Figs. 3 and 4 show the receiver and trans- 
mitter passband response, and the rejec- 
tion notches at the other frequencies. 

Tuning of the cavities is very critical 
and should not be attempted without prop- 
er equipment. An experienced ‘‘cavity 

eC AIICOM 
FACTORY AUTHORIZED DEALER 
PLEASE CALL OR WRITE FOR THE 
LATEST AND GREATEST FROM ICOM 

ICOM 
IC-735 HF Xevr/Gen. Cov. Revr.......... 

I€-PS30 12 VDC, 30 Amp, Sys. Pwr. Supply... 263.12 
IC-PS55 12 VDC, Power Supply For!C-735,.. 175.12 
IC-SP7 Base Station External Speaker....... 49.00 
IC-SM5 Desk Microphone 
IC-SM6 Desk Microphone............... 
IC-SM8 Desk Microphone, Dual Cables...... 
IC-27A 2-Meter, FM, 25 Watt Xcvr........ 
IC-28A 2-Meter, FM, 25 Watt Xevr........ 364.00 
IC-28H 2-Meter, FM, 45 Watt Xevr........ 389.00 
IC-37A 220-MHz, FM, 25 Watt Xevr....... 424.00 
IC-3200A 2-Mtr./70-cm, FM, 25 Watt Xevr.... 519.00 
IC-2AT 2-Mtr, FM, Handheld W/Touch-Tone. . . 249.50 
IC-O2AT 2-Mtr., FM, Handheld With T-T.... 329.50 
IC-BP3 8.4 VDC, 250 mah., Ni-Cad Batt. Pack... . 37.50 
IC-BP4 Battery Case..................,. 15.25 
IC-BP5 10.8 VDC, 425 mah., Ni-Cad Batt. Pack... 58.50 
IC-BP7 13.2 VDC, 425 mah., Ni-Cad Batt. Pack... 74.25 
IC-BP8 8.4 VDC, 800 mah., Ni-Cad Batt. Pack... . 74.25 
BC-35 Drop-In Rapid Charger; IC-BP2,5,7,8 ... 74.95 
IC-CP1 Mobile Charging Cord............. 13.00 
IC-DC1 DC Converter.................., 23.25 
IC-HM9 Speaker/Microphone............. 47.00 
LC-5 Leatherette Case, IC-2AT W/IC-BP5.... 20.50 
LC-7 Leatherette Case, IC-2AT W/IC-BP3... . 20.50 
LC-11 Leatherette Case, 1C-O2ATW/IC-BP3... 20.50 
LC-12 Leatherette Case, IC-O2ATW/IC-BP5... 20.50 
LC-14 Leatherette Case, 1C-O2ATW/IC-BP8... 20.50 
HS-10 Headset For Handhelds 
HS-10SA VOX Unit For HS-10 
HS-10SB PTT Unit For HS-10 

BIRD 
Model 43 Wattmeter With QC-UHF(F) $172.00 
Model 4431 Wattmeter With QC-UHF(F) .... 
CC-1 Wattmeter Carrying Case. ..... 2... 
Model 8135 RF Coaxial Termination 
Elements, Table 1, 25 to 1000 MHz 
Elements, Table 1, 50H through 1000H 
Elements, Table 1, 2500H & 5000H 

BECKMAN 
310 3%2-Digit Handheld Multimeter... .. 
4410 4%-Digit Handheld Multimeter 
DM25L 3%-Digit Handheld Multimeter...... 
OM73 3% -Digit Probe Size Multimeter... ... 

BELDEN 
New 9913 Low Loss VHF/UHF Coax Cable. RG-8/U Type. 
Accepts Standard Amphenol PL-259 And Type N Conn. 
9'2-AWG, Solid, Bare Copper, Center Conductor. 84% 
Velocity Factor. 100% Shield Coverage. 50 Ohm. Semi- 
Solid, Polyethylene, Center Insulation....... $.44/Ft. 

ASTRON 
RS-7A 13.8 VDC,7 Amp Int. 5 Amp Cont. .... $46.30 
RS-12A 13.8 VDC,12 Amp Int, 9 Amp Cont. ... 64.60 
RS-20A 13.8 VDC, 20 Amp Int, 16 AmpCont. ... 82.90 
RS-35A 13.8 VDC, 35 Amp Int, 25 Amp Cont... . 125.60 
RS-12M Same As RS-12A, With Meter...... 
RS-20M Same As RS-20A, With Meter...... 
RS-35M Same As RS-35A, With Meter... .. 
VS-20M Same As RS-20M, Adj. Volt./Curr.... 
VS-35M Same As RS-35M, Adj. Volt/Curr. .. . 
VS-50M 13.8 VDC, 50A Int, 37A Cont. Adj... .. 226.86 

| UPS/Insurance Charges Are Additional. 
MC, VISA, €.0.D. Orders Are Accepted. 

if, Ke é Vocbianns 

1112 GRANDVIEW STREET 

SCRANTON, PENNSYLVANIA 18509 

PHONE (717)343-2124 

CIRCLE 59 ON READER SERVICE CARD 

November1986 @ CQ @ 49 



Fig. 4— The transmitter passband response and rejection notches. 

tuner’’ may be fortunate enough to 
“‘tweek’’ a system. However, Mr. Murphy 
usually wins when proper equipment is 

not used. 
Ray, KB50Q, using Hill-Tex Communi- 

cations Motorola Model 2200A and IFR 
FM/AM-500 monitors, carefully mea- 
sured the installed system's signal char- 
acteristics. No cavity tuning was neces- 
sary to attain factory specifications. The 
voice repeater desensing by the packet 
transmitter was less than 1 dB, and the 
packet desensing by the voice transmit- 
ter was below measurement limits! Table 

| lists the equipment used in the voice/ 
digipeater installation. On-the-air signal 
reports and packet connections quickly 
verified that the system was a ‘‘hummer’’! 

The first packet contact was with Pat, 
NB5!, who had been in constant voice 
contact all day using a Kenwood TH-21A 
“talkie’’ with a ‘‘stubby-duck’’ 13 miles 
down the 700 foot hillin Palestine! Sever- 
al ‘‘first-try’’ connections were made with 

Silicon Metroplex (Dallas, Texas) PAK- 
HAMS using the Southwest Dallas Coun- 
ty ARC (KC5LW-1) digipeater in Cedar 
Hill, Texas. 

World Time Dual-Zone 

24 Hour Station/ 

Travel/Alarm Clock 

SPECIAL 
INTRODUCTORY 

OFFER! 

SEE DUAL-ZONES! FINDS "GREY LINE” 
WORLDWIDE—TOO! 
Displays LOCAL plus 24 Cities/Zones around the 
world. Set to LONDON for GMT/Univeral for easy 
QSO logging. Both displays show 24-Hour Zulu 
Compensates for Intl. Date Line world-wide + or — 
from local date. Special Summer/Daylight Savings Time 
switch memorizes changes Zone by Zone. 

LEGENDARY QUARTZ ACCURACY —ALARM & 

STANDARD BATTERIES 
Ingenious new quartz digital design runs on one 
oscillator. Long life AAA batteries included. Excellent 
accuracy important in ham radio. Compact size (2” x 
4.5” x 5”). Great for your station, DXpeditions or travel. 

Sharp, easy to read digits. Set alarm for schedules. 
Folding easel stand. Black leather-like travel pouch. 

Take Advantage of Our Special Low Introductory Price! 
Today! Thousands of Azimuth Clocks in use world-wide! 

Mail To: AZIMUTH CLOCK, 11030 Santa Monica Blvd., 
Suite 100, Los Angeles, CA 90025, DEPT. IID 
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YES! Please rush me ______ Azimuth World 
Time 24-Hour Clock(s) at $19.95 plus $1.95 
Sniping & Handling. Order 2 & SAVE $3.90. 
Just $39.90 we pay P&H. (California residents 
please add 6.5% Sales Tax). Enclosed is my 
check or money order. Or CHARGE my VISA or 
MASTERCARD Account 
InterBank Expires. 
Foreign Orders—Please include $4.95 Postage 
& Handling each clock (US $ Only). 

Print Name 

Address 

City State 

Call Day Tel 

For QUICK TOLL-FREE CREDIT CARD 
ORDERS CALL TOLL FREE 1-800-421-6842 
Natl / 1-800-421-1061 Calif. CUSTOMER 

| SERVICE ONLY (213) 473-1332. CALL TODAY! 

14-Day TRIAL. SATISFACTION OR YOUR 
MONEY BACK! DEPT. 11D 

Apt 
ZIP 

© MCMLXxXXVI Azimuth Communications Corp 

Dale, 
shown hooking up everything back at the 

TRAN (Modified). Transmitter 25 watts, receiv 

‘all I 

WDSJRF, and Ray, KB50Q, are | 

repeater site. 

Antenna: DB-224 fed with 600 feet % hardline] | 
(net antenna system gain, 4.2 dB, omnidirec-+ | 
tional). I 

Voice Transmitter/Receiver: Motorola MO- 

er —0.6 uv (20 dB quieting through duplexer), ' 
Packet Transceiver: Geneve GMT-125 (crystal 

controlled). Transmitter 20 watts, receiver 

— 0.5 uv (20 dB quieting through combiner). 
Voice Duplexer: WACOM Model WP-641 (4) 

cavities). 
Packet Combiner: WACOM Model WP-535 (2 

each), and WACOM Model WP-235 (2 each). 

Table I- ACARC KB50Q-1 voice/digipeat- 
er equipment. 

The Plano (Texas) Amateur Radio Klub 
(PARK) (no, it’s not a typo) was operating 
from their amateur-radio/fire-prevention 
booth at Plano’s Collin Street Mall. Using 
K5VOU's AEA TNC/ICOM 22S packet sta- 
tion; PARK members were contacted 

several times. Another digipeat was nec- 
essary to ‘‘get the signal outside the 
mall’’! For those of you without a Texas 
map, Cedar Hill is about 92 miles north- 

east of the Elmwood (KB50Q-1) digipeat- 
er and about 35 miles south of Plano! 

The economics of a combiner is quick- 
ly understood when you consider the cost 
of 600 feet of % inch hardline and an 
antenna suitable for years of service atop 
a 560 foot tower (plus ‘‘some”’ installa- 
tion and service considerations)! 

Another feature is not readily apparent 
in the accomplishment of this installation. 
In the event of an emergency, any voice 

repeater antenna system can be pressed 
into service simply with the addition of 
four WACOM cavities, a 2 meter trans- 

ceiver, and a preprogrammed TNC! All 
that is required is to disconnect the an- | 

tenna from the presently installed duplex- 
er, and then connect the combiner “‘in 
series’’ with the voice machine, power up 

the packet station, and start handling 
traffic at 120 words per minute, with 100 
percent accuracy! 

Try it. You may enjoy these assets, for 
just the price of a four-cavity ‘‘combiner’’! 

j 
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yew: 
~ Pac-Couw TNC-220 
$424.95 

KIT 
The TNC-220 is a newly designed 

successor to the TNC-200 and other 

TNC-2 “clones”, giving more features 

at lower cost. It uses a single-chip 

modem that is software switchable 

between two radio ports, conveniently 

supporting both VHF and HF packet 

operation. Each of the TNC-220 radio 

ports may be configured with jumpers 

for 300 or 1200 bauds. Switching 

between ports is entirely done in 

software and no cable changing, no 

switch setting and no retuning is 

required! Both ports have provision 

for an active bandpass filter to opti- 

mize HF operation, one filter is stan- 

dard. An optional tuning indicator will 

mount inside the cabinet. A standard 

modem disconnect header is provided 

to allow the use of accessory high- 

speed or satellite modems. 

SINGLE AND 
The Pac-Comm DR-100and DR-200 

are packet radio digipeater controllers 

which have been especially designed 

for dedicated repeater service. The 

DR-100 provides single-port con- 

troller capability at low cost. It is well- 

suited to any application where a 

single-frequency digipeater is required. 

The DR-200 is a dual-port controller, 

capable of digipeating on two sepa- 

rate frequencies and able to switch 

packets between ports. It is a basic 

network building block. 

TECH LINE 
(813) 874-2980 

ORDER DIRECT 

@ Two radio ports 

7910 single-chip modem 
300 and 1200 bauds 

@ Enhanced command set 
@ Multi-color status LED’s 

Supports RS-232 and 
TTL computers 

Active HF bandpass filter 

Tuning indicator option 
12 volt DC operation 
Premium quality case 
6 Ww X62 exe tal 

An assembled TNC-220 includes 
radio and power connectors, com- 

plete operator’s manual and com- 

mand reference card. The kit also 

contains a detailed, step-by-step 

assembly manual. And, of course, the 

quality and support you expect from 

the “Specialists in Packet Radio”. 

$459.95 
ASSEMBLED 

The TNC-220 has the familiar 

TAPR command set and AX.25 Level 

2 Version 2 protocol running on a 

Z-80 processor with 32k bytes of 

EPROM and 16k bytes of battery- 

backed RAM. A Zilog 8530 Serial 

Communications Controller per- 

forms all packet HDLC in hardware. 

The RS-232 port includes a jumper to 

select TTL interfacing to your VIC-20, 

C-64/128 or other TTL computer. 

Five large, color-coded LED’s clearly 

indicate the TNC-220 status at a 

glance. The power switch is located 

on the front panel. TNC-220 is en- 

closed in a rugged extruded aluminum 

cabinet. The attractive Pac-Comm 

two-tone blue front panel has large, 

clear labels on all indicators and con 

trols. 

DUAL-PORT DIGIPEATERS. 
SOFTWARE OPTIONS. 

@ DR-100 Single-Port Software 

-AX.25 Level 2 Digipeater 
-AX.25 Level 3 Switch 

© DR-200 Dual-Port Software 

-AX.25 Level 3 Switch 

-KE3Z Dual-Port Digipeater 

-Southern California Dual-Port 

-Internet Protocol (TCP/IP) 

Amateur Net Price Schedule 

Kit Assembled 

$ 84.95 $ 99.95 

$139.95 $159.95 

DR-100 
DR-200 

800-223-351 1 FREE UPS BROWN 

Both digipeaters use a Z-80 pro- 

cessor which has up to 32k bytes of 

EPROM and two JEDEC sockets for 

2/8/16/32k bytes of battery-backed 

RAM. A Z80-CTC is provided in the 

DR-200 for dual-port scheduling/ 

interrupts. Packet HDLC operations 

are handled in hardware by a Zilog 

8530 SCC. Both use the AMD 7910 

LSI modem chip. Each modem chan- 

nel has a standard disconnect header 

and time-out timer. The CPU itself 

has a hardware watchdog timer and 

external hard reset line. The circuit 

board is RFI shielded by our extruded 

alumimum case. All connections are 

soldered to feedthroughs. 

zm | 
VISA 

pc rca) 

Pac-Comm Packet Radio Systems, 3652 West Cypress St., Tampa, FL 33607 

Say You Saw It in CQ 
CIRCLE 114 ON READER SERVICE CARD 

November1986 @® CQ e@ 51 



27th ANNUAL 

AC TROPICAL HAMBOREE 
ARRL FLORIDA STATE CONVENTION 

FEBRUARY 7-8, 1987 
\e DADE COUNTY YOUTH FAIR GROUNDS 

Tamiami Park, 10901 S.W. 24 Street (Coral Way) Miami, Florida 

FREE PARKING 15,000 VEHICLES 300 CAMPSITES WITH FULL HOOKUPS 

1,000 INDOOR SWAP TABLES W/POWER 200 COMMERCIAL EXHIBIT BOOTHS 

LICENSE EXAMS DX FORUM & DINNER 

PACKET RADIO PROGRAMS COMPUTERS & SOFTWARE 
TECH TALKS RCA FLORIDA SECTION LUNCHEON 
TRAFFIC HANDLERS BREAKFAST HAMBOREE DEALER SPECIALS 
WOUFF HONG INITIATION ACTIVITIES FOR NON-HAMS 

Registration: $5.00 Advance . . . $6.00 Door. Valid both days. (Advance deadline Jan. 30th) Exhibit Booth 
Swap Tables, 2 days: $16.00 each, Includes power. Information: 
All swap table holders must have registration ticket. Evelyn D. Gauzens, 

Campsites: $10.00 per day, includes water, power, sanitary hook-ups, showers. W4WYR, Chairman 
(All RV vehicles, tent campers, vans, trailers welcome — no ground tents please.) 2780 N.W. 3rd St, 

Headquarters Hotel: Ramada Hotel, Airport, 3941 N.W. 22nd Street Miami, FL 33125 
Special Hamboree Rates: $45.00 Single, Double, Triple or Quad Telephone: 

Reservation forms available through Dade Radio Club December 1st. (305) 642-4139 

Make checks for Registration, Swap Tables & campsites payable to: 4 Page Brochure 
DADE RADIO CLUB, P.O. BOX 350045, MIAMI, FL. 33135 Available... 

December 1st 
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eG a 8 COMMUNICATIONS ELECTRONICS 
b> = 
3 5 = | (and save $2.00 per subscription) 
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> 3 ; Dear Readers, 
3. z SI a SI S It’s holiday shopping time again. Time to remember all your friends with a gift they’ ll ap- 

3 a jate all year | % 3 preciate all year long. 

z 0 O 0 im O 0 0 os By simply filling out and mailing the enclosed order form you’ll bring hours of reading 

= g 3 | pleasure to your friends without the worry of picking the ‘‘wro) lor’’ or the ‘‘wrong 

= ES e size’ and best of all no long lines to wear you down. 
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EVEN SANTA SHOPS 
AT HAMTRONICS Hamtronics 

has always been 
known for its low 
prices and we will 

continue to meet 

or beat any of the 
competition’s prices! 

Kenwood TS-940S w/AT Kenwood R-1000 
“DX-cellence!” A competition class HF transceiver having every Continuous frequency coverage from 150 kHz 
conceivable feature and designed for SSB, CW, AM, FM and FSK to 30 MHz. This general coverage receiver uses 
modes on 160 through 10 meters; comes equipped with the AT-940 PLL synthesized circultry to provide 30 bands 
full range automatic antenna tuner. of easy operation. Bullt-in noise blanker and 
List: $2,249.95 quartz digital clock with timer. 

Santa’s price: $1,979.95 List: $519.95 
Santa’s price: $360.00 

Kenwood TR-2600A 
2-meter, handheld, simple-to- 
operate fun! Features DCS 
(Digital Code Squelch) which Kenwood R-2000 allows each station to have Its 

own “private call” code. Ex- The Innovative all-mode SSB, CW, AM, FM 
tended frequency coverage i communications receiver that covers 150 kHz 
allows ‘operation on most Kenwood ™ 2550A through 30 MHz. Ten memories, with a lithium 
MARS and CAP frequencies. 45-watt version of the new compact 2-meter FM battery backup, stores frequency, band and 
Covers 144.0 MHz through mobile transcelvers. This one even has an auto- mode data. Programmable band scan and digi- 
148.0 MHz. dialer which stores 15 telephone numbers! tal VFOs. 

List: $359.95 List: $469.95 List: $629.95 
Santa’s price: $315.95 Santa’s price: $410.00 Santa’s price: $432.00 

Yaesu FT-757 GX 
YAE LJ Maximum HF performance foryour dollar. Covers 10 through 160 me- 

ters, has a general coverage receiver, dual VFOs, eight memories, 
bullt-in electronic keyer and lots more. For the money, nothing com- 

YAESU pares to this compact, mobile-ready package. 

List: $995.00 
Santa’s price: $875.00 Yaesu FT-209 RH 

5 watts of 2-meter output with a 
Yaesu price tag. Power Saver, ten 
memories for receive frequency, 
standard or non-standard offsets, 
and memory scan. Advanced 
technology that Is “easy to learn.” 

List: $359.95 
Santa’s price: $315.00 

Yaesu FT-727 R 
Two affordable radios In one. Have fun on both 
2 meters and 440 MHz with this 5-watt dual 
band HT. Ten memories with scan, micro- 
processor-controlled, battery saver, hi/lo pow- 
er and more. 

List: $479.95 
Santa’s price: $420.00 

ICOM IC-735 
Compact, full-featured HF transceiver with general coverage recelv- 
er. Covers all Ham bands, FM, CW, LSB, USB, AM, 12 tunable memo- 
rles, memory scan, 100 watts output and more. 

List: $999.00 
Santa’s price: $879.95 2) ICOM IC-02 AT 

“} 2-meter coverage from 140 MHz 
*) through 151.550 MHz that Is top-of- 
©) the-line. DTMF direct keyboard entry, ICOM IC-3200A 

LCD readout, ten memories and three Acompact, full-featured, 25-watt FM dual bander thatis simple to op- 
scanning systems. Comes with 3 erate and affordable. Covers 2 meter (140.-150. MHz) and 70 cm 
watts standard output with an option- (440.-450. MHz). Fully programmable offsets, memory lockout and 

> al5 watts. lots more. 

: © List: $399.00 List: $599.00 
Q Santa’s price: $349.95 Santa’s price: $525.95 

HAMTRONICS—For All Your Ham Needs e Call today for your price @ (215) 357-1400 

A DIVISION OF TREVOSE ELECTRONICS 
ae 4033 BROWNSVILLE RD., TREVOSE, PA 19047 SS 

® (No sales tax to out-of-state residents.) wee 



MULTI BAND TRAP ANTENNAS 

TRAP DIPOLES: 
Model Bands 

10/15/20/40 
10/15/20/40/80 2 105’ 

B 10/15/20/40/80 6 82’ 
0-66 10/15/20/40/80/ 160 6 163" 

TRAP VERTICALS -‘‘SLOPERS’’:* 
41 10/15/20/40 28° 

10/15/20/40/80 
10/15/20/40/80 

VS-84  10/15/20/40/80/ 160 
*Can be used without radials 
“Feed line can be buried if desired 

Traps Length 
2 55” 

"Permanent or Portable Use 

ALL TRAP ANTENNAS are Ready to use - Factory assembled 
-Commercial Quality -Handle full power - Comes complete 
with: Deluxe Traps, Deluxe center connector, 14 ga Stranded 
CopperWeld ant. wire and End Insulators. Automatic Band 
Switching - Tuner usually never required - For all Transmit- 
ters, Receivers & Transceivers - For all class amateurs - One 
feedline works all bands - Instructions included - 10 day 
money back guarantee! 

SINGLE BAND DIPOLES (Kit form): 

160 260° 

Includes assembly instructions, Deluxe center connector, 14 

ga Stranded CopperWeld Antenna wire and End insulators. 

COAX CABLE: (includes PL-259 connector on each end) 
Type Length With antenna purchase Separately 
RG-58 50’ $8.00 $11.95 
RG-58 90° 12.00 16.95 

DELUXE CENTER CONNECTOR 
x NO RUST Brass Terminals 
x NO Jumper Wires Used 
% NO Soldering 
x Built-in Lightning Arrestor 
* With S0-239 Receptacle 
x Handles Full Power 
* Completely Sealed. Weatherproot 
x Easy Element Adjustments 
x Commercial Quality 

DELUXE ANTENNA TRAPS: completely sealed & 
weatherproof -Solid brass terminals - Handles Full 

Power - NO jumpers - NO Soldering. 
Instructions included. 

“= For 4-band Dipole Ant. 

on 40/20/15/10 $36.00/pr. 
For 5-band Dipole Ant. 

80/40/20/15/10 

1 $38.00/pr. 

ORDER DIRECT FROM FACTORY. Al! orders shipped US 

Postpaid. VISA/MC - give card #, Exp. date, Signature 

SPI-RO MANUFACTURING, INC. 
Dept. 104, P.O. Box 1538 
Hendersonville, NC 28793 

Dealer Inquiries Invited 

CIRCLE 82 ON READER SERVICE CARD / 

The magazine for Computerist & Amateur Radio 
Your #1 source of Packet info. 

- received: my moneys worth with just one 
issue...’ 

—dJ. Trenbick 

“... always stop tp.read CTM, even though most 
“other magazines | receive (and write for) only get 
cursory examination ...."’ 

—Fred Blechman, K6UGT 

U.S.A. $18.00 for 1 year. 

Mexico, Canada 
Foreign 
(U.S. funds only) 

Permanent(U.S. Subscription) $150.00 

Sample Copy : $3.50 

CHET LAMBERT, W4WDR 
1704 Sam Drive ¢ Birmingham, AL 35235 

(205) 854-0271 

$32.00 
$43.00 (land) - $68.00 (air) 
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SHOWCASE 

ATV DOWNCONVERT! 
< : 

P.C. Electronics GaAsFET 
ATV Downconverter For 33 cm 

P.C. Electronics has added a GaASFET 
ATV downconverter for the new 33 cm 
(902-928 MHz) band to their line. Just as 
is used in their 70 and 23 cm ATV down- 
converters, a dual gate GaAsFET is used 
in both the RF preamp and mixer stage 
for low noise and wide dynamic range. A 
varicap VCO tunes the whole band down 
to TV channel 3 (2 or 4 can also be used if 
channel 3 is used in your area by a strong 
broadcast station). Total conversion gain 
is around 25 dB. The model TVC-9G is 
ready to go in the cabinet shown with a 
wall-mount 120 VAC to 12 VDC power 
supply. Just add antenna, coax, and your 
TV set. Antenna input is a BNC connec- 
tor, and the TV output is type F. The 
shielded cabinet is 4” x 2.5” x 7”. For 
those who want to package their own, the 
TVC-9 is available as a wired and tested 
board. Size is 2” x4”. 

For more information on the TVC-9 
($69.00) and TVC-9G ($109.00), or similar 
ATV downconverters for the 70 and 23 
cm amateur bands, contact P.C. Elec- 
tronics, 2522 Paxson Lane, Arcadia, CA 
91006, or circle number 102 on the read- 
er service card. 

Rotating Tower Systems 
Hardware Systems 

Rotating Tower Systems offers com- 
plete hardware systems to rotate 45 or 55 
towers. Separate systems for 45 and 55 
are based on the same design concept, 
but are tailored for separate mechanical 
and strength requirements. The hard- 
ware is easily assembled with no special 
equipment, maker says. The rotating 
base canbe mounted at any tower height, 
minimizing the number of guy-wire bear- 
ing sets. All bearings and drive compo- 

nents are replaceable without tower dis- 
assembly. The hardware is fabricated 
from high-quality steels. 

For a description of the hardware and 
how it is currently being used, see the ar- 
ticle ‘‘The TH28DX” by R.H. Mitchell, 
N5RM, in the August 1986 issue of CQ on 
page 11. For more information on the 
hardware systems, contact the manufac- 
turer, Rotating Tower Systems, Inc., Box 
44, Prosper, TX 75078, or circle number 
105 on the reader service card. 

Business Security Systems 
Technalock 

Technalock is a way to secure mov- 
able equipment from theft. Pressure-sen- 
sitive adhesive bonds a strong securing 
plate to the equipment. A tough but flexi- 
ble vinyl-coated steel cable and a lock 
complete the system. It can be used to 
secure valuable items in the office, work- 
shop, factory, home, and recreational 
vehicle. It can secure computers, type- 
writers, copy machines, tool boxes, elec- 

tronic equipment, outboard motors, bicy- 
cles, etc. Technalock can quickly be in- 
stalled out-of-sight at the rear of equip- 
ment and desks. No tools are needed and 
it does not void equipment warranties. It 
takes nearly 400 Ibs. to dislodge the 
plates in most applications. 

The master system retails for $24.95 
and expansion kits are available. For 
more information, contact Business Se- 
curity Systems, 512 South Hanley, St. 
Louis, MO 63105, or circle number 103 
on the reader service card. 

FEE SE DE 
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OPTOelectronics 1.3 GHz 
Shirt-Pocket Frequency Counter 

OPTOelectronics, Inc. has introduced 
the model 1300H frequency counter. 
With an anodized aluminum cabinet 
38Y%"W x 4”H x 1”D, the unit has self- 
contained, rechargeable nickel-cadmi- 
um batteries, a signal measurement 
range of 1 MHz to over 1.3 GHz, 8 red .28 
inch high LED digits, and a BNC signal in- 
put connector. Switches are provided for 
AC or battery operation, fast or slow gate 
time, high or normal sensitivity, and 
range select: 1-500 MHz or 500-1300 
MHz. Resolution is to 1 kHz in .25 sec- 
onds or 100 Hz in 2.5 seconds over the 
entire range. Accuracy to +.00001%, 
+1 count LSD is achieved with an RTXO 
time base. 

The 1300H comes equipped with a 110 
VAC/9 VDC adapter for AC operation and 
charging batteries. Optional accessories 
include a carrying case, probe, and tele- 
scoping antenna. The unit sells for $150. 
For more information, contact OPTO- 
electronics, Inc., 5821 NE 14th Ave., Ft. 

Lauderdale, FL 33334, or circle number 
107 on the reader service card. 

e 

TONER TUNER 

PT 349 

Palomar Engineers 
Tuner-Tuner™ 

Palomar Engineers has announced a 
new operating aid, the Tuner-Tuner™. It 
connects between the transceiver and 
antenna tuner. With it you can tune your 
tuner exactly without transmitting. The 
built-in 50 ohm noise bridge gives an aud- 
ible null in the receiver when the tuner 
matches the coaxial line to 1:1 SWR. The 
transmitter never need operate into high 
SWR, and interference need not be 

caused on the band while tuning up. 
The Model PT-340 Tuner-Tuner™ is 

Say You Saw It In CQ 

$99.95 plus $4 shipping. For more infor- 
mation, contact Palomar Engineers, Box 

455, Escondido, CA 92025, or circle num- 

ber 101 on the reader service card. 

Sams Handbook of 

Electronics Tables & Formulas 
Howard W. Sams & Co. has an- 

nounced the sixth edition of Handbook of 
Electronics Tables & Formulas, a refer- 

ence book for engineers, technicians, 

hobbyists, and others involved in the field 
of electronics. This expanded and up- 
dated sixth edition reflects the recent de- 
velopments in the rapidly changing elec- 
tronics industry. New in the softbound 

book’s 265 pages are computer pro- 
grams (written for Commodore 64 with 
conversion in Apple, Radio Shack, and 
IBM) for calculating electrical and elec- 

| tronic equations and formulas. New for- 
mulas include power units, graphical re- 
actance relations, power triangle, and 
decibels/voltage power diagrams. New 
constants include standard potentiome- 
ter tapers and the Kansas City standard. 

Written by the electronic engineering 
staff at Howard W. Sams, Handbook of 
Electronics Tables and Formulas retails 
for $19.95. For more information, contact 
Howard W. Sams &Co., 4300 W. 62nd St., 
Indianapolis, IN 46268, or circle number 

106 on the reader service card. 

ShackMaster™ puts your home station in the palm of 

your hand. Whether portable, mobile, around the yard 

or around town you'll be linked through your handheld 
to your high performance equipment at home. Even call 
home from any Touch-Tone phone and operate. 

Scan the bands, change modes, select antennas, turn 

gear on and off - all from your Touch-Tone keypad. 
Check into nets, work skeds, ragchew and DX without 
being tied down to the shack. 

advanced 
computer 

conirols, inc. 10816 Northridge Square + Cupertino, CA 95014 

Exchange electronic mailoox messages with your 
family - like “I'll be late”, or “Allis OK”. Or talk with your 

family directly through ShackPatch™, with you in remote 

control of your home station. Report traffic accidents or 
disabled motorists through your home phone while 

mobile or portable with Persona/Patch™ 

All the power of your home station (and more) really can 

follow you anywhere... to find out more about 
ShackMaster™ just write, send us your QSL, or call and 
talk with us at 408-749-8330. 

(408) 749-8330 
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ALL YOUR PACKET FAVORITES INCLUDING 

AEA, KANTRONICS, MFJ, etc.... 

the_ nA 
HAM STATION 

P.O. Box 4405 SAIR Il COR 
220 Nakulten ove e You have to hear it to believe it! ; i 

gue ne th Seeds e Lowest Noise, Cleanest & IC-751A 

tore Hours 
MON-FRI: 9AM-6PM ¢ HF/VHF/UHF Base Station cee See ae © All HF Band Transceiver! 

SAT: 9AM-3PM e Plug-in Modules for EIA aABE Gen. Coverage Receiver 

CENTRAL TIME 6m, 2m, 440 MHz ‘ * All Modes, All Top-of-the-Line 
e Loaded with Features $ SPECIAL PRICE $ 

$ SPECIAL PRICE $ WARRANTY SERVICE CENTER FOR: 
ICOM, YAESU, TEN-TEC 

TERMS: 
Prices Do Not Include Shipping. 

Price and Availability Subject to 

Change Without Notice 

Most Orders Shipped The Same Day 

COD’s Welcome 
AMERICAN exPaess, 

FT-727R 
e Dual Band Handie | 

e 5 Watts Power on 

2m & 440 MHz 

e 10 Memories 

e Battery Saver 

$ SPECIAL PRICE$ 

DISCOUNTS ON RIGS AND ACCESSORIES FROM: 
AEA, ARRL, ALINCO, ALLIANCE, ALPHA-DELTA, AMECO, AMERITRON, AMP SUPPLY, ASTRON, ANTENNA 
SPECIALISTS, BENCHER, B & W, CSI, CALLBOOK, DAIWA, ENCOMM, HAL, HEIL, ICOM, KDK, KENPRO, 
KANTRONICS, MFu, MICROLOG, NYE, PALOMAR, ROHN, SANTEC, SHURE, TE SYSTEMS, TEN-TEC, 
TOKYO HY-POWER, VIBROPLEX, WELZ, YAESU 

For Orders and Price Checks Call 800-523-7731 

Power Meters e Most Compact and Advanced 

° Large Selection of Meters Full-Featured HF Transceiver 

Always on Hand on the Market. 

$ SPECIAL PRICE $ 
$ SPECIAL PRICE $ 

Indiana call 1-812-422-0231 
Service Dept. 1-812-422-0252 

THE Short Wave Listener ror 
RECEPTION OF MORSE CODE & 

RADIO TELETYPE SIGNALS. 

Plug the SWL cartridge into your Commodore ‘64” Expansion Port, connect a 

shortwave radio and you'll be watching text readout from weather stations, 

news services, ships and HAM radio operators all over the world. A whole 

new use for your home computer. The SWL contains both program in ‘ 

ROM and radio interface circuit to copy Morse code and all 

speeds/shifts of radio teletype. Plus the on screen tuning 

indicators mean you never have to take your eyes off the video 

for perfect tuning. Housed in a small 3”x 2-1/2" x 7/8" 

enclosure, with speaker in/out and practice hand key 
jacks, it needs no other computer connection or 
power supply. Unshift on space, word wrap 
around, real time clock, and keyword or 
manual printer control for permanent 
paper copy, so that you won’t miss a 
single bit of the action. For about 
the price of another ‘‘Pac-Zapper”’ 
game, you can tie into the 
exciting world of digital 
communication with 
the Microlog SWL. 

MORSE CODE 
THE RIGHT WAY 

WITH THE 

Morse Coach. 
$4995 

A complete Morse code tutor in a conveni- 
ent plug-in cartridge for your Commodore 

“64.” The Morse Coach means business. It’s 
not a toy program or a simple random code gen- 

erator. Originally developed jointly by Microlog and 
several government agencies experienced in Morse in- 

struction. Four years of extensive service prove it’s the 

quickest way to Morse proficiency.The method works! You start from absolutely no 

knowledge of Morse, progress through the alphanumeric symbols, and on to any speed 

desired. The “alphabet” part of the program introduces new characters and plots the progress 

on a bar-chart. The speed/test section correlates the input, analyzes mistakes and provides a 

printout of the analysis/test results on your Commodore screen or printer. As a bonus, it also boosts 

typing skill. You’ve never seen any tape or program do that! In fact, there’s never been a system so 

thorough, so efficient and so effective as the Microlog Morse Coach. 
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Put More Punch 

in Your Packet 
Outstanding mechanical design 

makes the IsoPole the only logical 
choice for a VHF base station, 
especially for Packet operation. All 
Isopole antennas yield the maximum 
gain attainable for their respective 
lengths and a maximum signal on the 
horizon. Exceptional decoupling from 
the feed line results in simple tuning 
and a significant reduction in TVI 
potential. The IsoPole antennas are 
all impedance matched in the factory 
so that no field tuning is required. The 
IsoPoles have the broadest frequency 
coverage of any comparable VHF 
base station antenna. This means no 
loss of power output from one end of 
the band to the other, when used with 
SWR_ protected solid’ state 
tranceivers. Typical SWR is 1.4 to 1 or 
better across the entire band. 

A standard 50 Ohm SO-239 connec- 
tor is recessed within the base sleeve 
(fully weather protected). With the 
IsoPole you will not experience ag- 
gravating deviation in SWR_ with 
changes in weather. The impedance 
matching network is weather sealed 
and designed for maximum legal 
power. The aerodynamic cones are 
the only appreciable wind load and 
are attached directly to the support (a 
standard TV mast which is not sup- 
plied). 

lsoPole Specifications 

Model 
Freq. Coverage (Mhz) 
2.1 VSWR bandwidth 
Power Rating 
Gain** 
Radiating Element Length 
Amateur Net Price 

**dbd — db gain over a dipole in free space 

High Performance Hand-Held Anten- 
na — The Hot Rod 

The Hot Rod antenna can be ex- 
pected to make the same improve- 
ment to hand-held communications 
that the IsoPole antennas have made 
to base station operation. Achieve 1 or 
2 db gain over ANY 5/8 wave two 
meter telescopic antenna. The factory 
tuned HR-1 is 20% shorter, lighter and 
places far less stress on your hand- 
held connector and case. It will easily 
handle over 25 watts of power, making 
it an excellent emergency base or 
mobile antenna. In the collapsed posi- 
tion, the Hot Rod antenna will perform 
like a helical quarter wave. Three Hot 
Rods are available; HR-1 1/2 wave 2M 
Ant., HR-2 for 220 Mhz, and HR-4 for 
440 Mhz. Amateur Net Price on all Hot 
Rods is $19.95. 

For either base station or hand-held 
operation AEA has the perfect 
VHF/UHF antenna. Put more punch in 
your Packet station with an AEA 
IsoPole or Hot Rod antenna. To order 
your new antenna contact your 
favorite Amateur Radio Distributor. 
For more information contact Advanc- 
ed Electronic Applications, P.O. Box 
C-2160, Lynnwood, WA 98036, or call 
206-775-7373. 

144 220 440 
135-160 210-230 415-465 
)12Mhz @ 146Mhz )15Mhz @ 220Mhz )22Mhz @ 435Mhz 
1 kw 1 kw 1 kw 

3 dbd 3 dbd 3 dbd 
125.5” (3.2m) 79.25” (2m) 46” (1.2m) 

$49.95 $49.95 $69.95 

Prices and Specifications subject to change without notice or obligation. 

AEABrinss you the 
Breakthrough! 



ANTENNA/TOWER SALE 
ROHN ROHN 

Guyed Tower Packages 
¢ World Famous Rohn 
Quality and Dependability 

am. 
CRANKUP SALE! 

Self Supporting Towers 
On SALE! 

All Models Shipped FREIGHT PREPAID ¢ Rugged high wind survival- 2 

Factory Direct— eAll Steel Construction— Lake posed anil CORPORATION 

Freight Paid”! bd Rugged satisty a wide range of needs These rugged _crankup 
Check these features: <| eGalvanized Finish—Long Life © Complete packages towers and masts now avail- 

¢ All steel construction iS °Totally Free Standing—No include: guy hardware, able from Texas Towers! 

¢ Hot dip galvanized after p< Guy Wires turnbuckles, guy assemblies, Check these features: 

fabrication Pd eAmerica’s Best Tower Buy— witorq bars, concrete base, 2 v All steel construction 

e Complete with base and ES Compare Save $ rotor plate and top section Ss Hot dipped galvanized 

rotor plate ba Ae Pi lete With B d per manufacturers specs. Totally self-supporting- 

° Totally self-supporting— 2 omplete With Base an Packages shown below are No guys needed 
= Rotor Plate Coax arms, Thrustbearings ![ 

Masts, Motor drives, Re- 
mote controls, Hinged 
bases, Rotor bases, & Raising 

R fixtures also in stock- 

no guys needed rated for wind zone “‘B” (86 
mph wind). Zone “C” (100 

mph wind) design prices | slightly 
higher. Alltower packages shipped 

XXX ein Stock Now— 
Fast Delivery Sale 

Model Height Load Price 
HG37SS 37ft 9sqft $CALL 

XX) 
DRERUNEEN UNE, HG52SS 52ft Q9sqft $CALL Ant Delivered freight collect from our Plano, TX 

HG54HD 54ft 16sqft $CALL | Model Height Load* Weight Price* warehouse, in stock for prompt CALL FOR SALE PRICES! ,, 

HG70HD 70ft 16sqft $CALL | HBX40 40 ft 10sqft 228 $329 delivery. Model Min. Ht. Max. Ht. Ant.load* Sate price 
HBX48 «= 48 ft «Ss 10 sqft =: 303 $429 model aeG Model!45G Model 55G AAO mee eu oO seca $ ose 

50' 1439 
Masts—Thrust Bearings— sia Hl os a f at par 60" 639 ote 1609 TX438, 22 38° eae ie 

Other Accessories Available | ungy4g ag tt 18sqft 363 $489 70' 689 1329 1759 ; ‘ ieeatt aes 
—Call! Prices Shown Are 80" 849 1479 1929 " B0aqt 1878 

Your Total Delivered Price “Your Total Delivered Price Anywhere in Con- ey aM sib ped HOXS72 ee 72" Z eat " ses 

In Continental U.S.A.! tinental 48 States. Antenna Load Based on 70 MPH | 4 49, 1189 bata ee Note - US omars Shipped Ereia! ‘ollec: m 

Wind. 120 1259 2179 2819 *Note-towers rated at 50 mph to EIA specifications 

ALPHA DELTA 
OX-A 160-80-40Sloper....... ; $49 

CUSHCRAFT 

A3 3-el Tribander Sean 
A4 4-el Tribander Beam...... 
A743 & A744, 30/40 mtr KIT for the A3 & Ade e3 
R3 20, 15, 10mtr Vertical . es 
AV5 80-10mtr Vertical........... 

RG-213U 

| __—_ $.29/ft $279/1000 ft 
Up to 600 ft via UPS 

©RG-213/U—95% Bare Copper Shield 
Mil-Spec Non-contaminating Jacket for longer 
life than RG8 cables 

eOur RG-213/U uses virgin materials. 

ROHN GUYED TOWER SECTIONS 
10 FT. STACKED SECTIONS 
Ai cens $39.50 45G..... $112.50 
20Ger as $49.50 S5G..... $149.50 
ALL ACCESSORIES IN STOCK—CALL 

HF6V 80-10m Vertical $129 Delivered 
© Full Legal Power 
© Q Tuning Circuits 

HF2V 80-40m Vertical $129 Delivered 
° Full Legal Power 
® Automatic Band Switching 

ROHN FOLDOVER TOWERS 
Model Height Ant.Load* Price 

sGuaranteed Highest Quality! D40 40mtr Dipole......................$159 } Accessories: FK2548 48 ft. 15.4sq. ft. $ 899. 
RG-8X 40-2CD 2-el 40 mtr Beam........ $299 tae Hh Kits... 22.22. ee FK2558 58ft. 13.3sq. ft. $ 949. 
== A50-5 5-el 6 mtr Beam........... $85 | STR II Stub-Tuned Radials ....... 29 FK2568 68ft. 11.7sq.ft. $ 999. 

5 $.19/ft $179/1000 I) ‘O45 we NEW 15-el 2 mtr Beam............ $85 | TBR160 160m Coil Kit............ $49 FK4544 44ft, 34.85q.ft. $1199. 
°RG8X—95% Bare Copper Shield eLow Loss 30m Add-on Ki 9 Aegedea ieee 230 WB NEW 30-el 2 mtr Beam........... $229 | 30m Add-on Kit................ $29 FK4554 54ft. 29.1sq. ft. $1299. 
eNon-contaminating Vinyl Jacket Foam Dielectric 20m Add-on Ki 4218 XL 18-el 2 mtr Beam . m Add-on Kit...............: $29 FK4564 64ft. 28.4sq. ft. $1399. 

9086 SERA —§ 39/11 $379/1000 tt | 3219 19-el 2 mtr Beam............ oe SEE VAN DMs ac Ht : 256 Double Guy Kit......eeseeeceeeeeereees $249. 
220B 17-el 220MHz Beam...... 45G Double Guy Kits. 22; 0--stemsaerenciesmee es $269. 

© Same specs as Belden 9913 
Lower loss than RG8U 

© 100% _shielded-braid & foil 

HARDLINE/HELIAX 

424B 24-el 432MHz Beam.... te rags 
ARX2B 2 mtr Vertical........ FREE UPS on ACCESSORIES when pur- 

raain| chased w/antenna 
ha-gain| Limited Quantities purchased at 

old prices. Call for current prices 

*Above antenna loads for 70 mph winds w/guys at hinge and 
apex. All foldover towers shipped freight prepaid in 48 states. 
Prices 10% higher west of Rockies. 

TOWER/GUY HARDWARE Lowest Loss 
for VHF/UHF! Discoverer 2-61 40-mtrBeam............ = 

Al j Discoverer 3-6! Conversion Kit. . . . S — HFAB ‘‘Butterfly’’ 20-10m 3/16 EHS Guywire (3990 Ib rating) -$.15/ft 
4 ; iar ee AE Mid a ae Pe EXPLORER-14 SUPER-SPECIAL........ =| Compact Beam $189. Delivered | 1/4 EHS Guywire (6650 Ib rating)........... .$.18/ft 
Hes Ne aang : 0K710 30/40 mtr. Add-On-Kit ; Unig Ceibeclanineddcestsize 5/16 EHS Guywire (11,200 Ib rating) cate . .$.29/ft 

7,” LDF5-50 Andrew Heliax’M $3.99/ft 9 9 5/327 x 7 Aircraft Cable (2700 Ib rating)... . .$.15/ft 
V2S 2-mtr Base Vertical. . 

‘| V4S 440MHz Base Vertical . 
THSMK2S Broad Band 5-el Triband Beam. 

TH7DXS 7-el Triband Beam............ 

| © No Lossy Traps 
¢ Turns w/TV Rotor 

select connectors below. 
Coaxial Cable Loss Characteristics (DB/100 ft) 
Cable Type Imped. 10MHz 30MHz 150MHz 450MHz 

3/16 CCM Cable Clamp (3/16 ” or 5/32” $.45 
1/4CCMCableClamp(1/4"Cable)........ .$.55 
1/4 TH Thimble (fits all sizes)... ... $.45 

RG-213/U 50 6 a) 23 52 ‘ 3/8EE (3/8 Eye & Eye Turnbuckle). . $6.95 
RGBX 528 1.23.5 5.8 | TH3URS 3-el TribandBeam.......... MIRAGE/KLM 3/8 EJ (3/8" Eye & Jaw Turnbuckle).......... $7.95 
mee - 2 : = i 34 205BAS 5-el 20-mtrBeam............ 1/2 x EE (1/2” x 9” Eye to Eye Turnbuckle). ..$9.95 
ie . tf ee ae eer S-el 15-mtr Beam. ......... KT34A4-el Broad Gandiliivand Beanie ates ee $399.95 | 1/2 x 9EJ(1/2 x 9” Eye & Jaw Turnbuckle). .. .$10.95 
¢" Helax eG a : a 5 105BAS 5-el 10-mtrBeam......... KT34XA 6-el Broad Band Triband Beam. . $589.95 | 1/2 x 12EE (1/2 12” Eye & Eye Turnbuckle), . $12.95 

204BAS 4-el 20-mtrBeam.......... 1/2 x 12EJ (1/2" x 12” Eye & Jaw Turnbuckle)$13.95) 
5/8 x 12EJ (5/8 x 12” Eye & Jaw Turnbuckle)$16.95 

2m-14C 14-el 2-mtr Satellite Antenna. 
2m-16LBX NEW 16-el 2-mtr Beam...... 

. $139.95 
CONNECTORS . $169.95 HARDLINE & HELIAX 64BS 4-el6-mtrBeam....... 

Cable Type UHF FMLUHF MALEN FMLN MALE 12 AVO 20-10 mtrvertical............. 2m-22C NEW 22-el 2-mtr Satellite Antenna. . $179.95 | 3/16” PreformedGuyGrip....... ‘ $2.49 
‘»” Alum $19 $19 $19 $25 14 AVQ 40-10 mtrvertical...... — 432-30LBX NEW 30-el 432 MHz Antenna . 1/4 “Preformed Guy Grip. . mae $2.99 
th" HeliaxTM $25 $25 $25 $25 | 18AVT/WB80-10mtrVertical....... See Satette oes rea : pet : 6” Diam - 4 ftLong Earth Screw Anchor........ $14.95 
/" HeliaxTM $49 $49 $49 49. | 18HTS 80-10 mtr Hy-Tower Vertical... BE AOILOAUICIEN MGS se ee 500 D Guy insulator (5/32 " or 3/16” Cable)... $1.69 

23BS 3-el 2 mtr Beam............. fe 502 Guy Insulator (1/4" Cable)......... $2.99 
COAX CONNECTORS TGGHniten ROTORS 5/8” Diam- 8 ft Copper Clad Ground Rod. $12.95 

IOIBW MA esses oe | bse cami Ben 
9086/9913 N Male Connector. . 

ANTENNA WIRE & ACCESSORIES 

Stranded Copper 14ga. $.10/ft 16ga. $.09/ft 
¥% mile 18ga copper-clad steel wire......... $30 | HUSTLER 
Dog bone end insulator............... $.79 ea. | GBTV 80-10 mtr Vert$129 SBTV 80-10 mtr Vert$109 

Alliance HD73 (10.7 sq ftrating)......... PHILLYSTRAN GUY CABLE 
Alliance U110 (3 sqftrating).............. \ 

2800 80/40 mtr Trap Dipole... Telex CD 45I1 (8.5sqftrating)............. BEreGa ae Cable Ta FF eee Ss 
5BD0 80-10 mtr Trap Dipole........... Telex HAM 4 (15 sq ftrating)............., HPTG6700 Guy Cable (6700 Ib rating). pee 
BN86 80-10 mtr KW Balun W/Coax Seal. Telex Tailtwister (20 sq ftrating)........... 9901LD Cable End (for 2100/4000 cable) he 

Telex HDR300 Heavy Duty (25sqftrating)...$Call | gqno) pn eanlo End (for 7AN cable) tt” 
9902LD Cable End (for 6700 cable) 5 

Kenpro KR500 Heavy Duty Elevator Rotator. . .$189 ketfast Potti % 
Kenpro KR5400 AZ/EL Rotor Package....... Socketlast Rolling Compote (does.6:8 ends): 

214BS 14-el 2-mtrBeam....... CALL FOR SPECIAL PRICES! 

Van Gorden 4BTV 40-10 mtr Vert.$89 G7-144 2-mtr Base. $119 GALVANIZED STEEL MASTS 
1:1 Balun...... $11 Center Insulator...... $6 G6-144B 2-mtr Base $89 ROTOR CABLE Heavy Duty Steel Masts 2 in OD - Galvanized Finish 

DipoleKits............ D80 $31 .95/D40 $28.95 | Mobile Resonators 10m 15m 20m 40m 75m | Standard 8 cord cables $.19/ft Length SFT = 10FT = 15 FT 
Short Dipole Kits... .. $D80 $35.95/SD40 $33.95 | 400W Standard $16 $17 $19 $22 $26 | (vinyl jacket 2-#18 & 6-#22 ga) 12in Wall $29 $49 $69 
All-band Dipole w/ladder line........... 2KW Super $20 $22 $25 $29 $39 | Heavy Duty 8 Cond cable $.36/ft -18 in Wall $39 $69 $99 

G5RV all band antenna... Bumper Mounts - Springs - Folding Masts in Stock! | (vinyl jacket 2-#16 & 6-#18 ga) 25 in Wall $69 $129 $189 

ORDER TOLL FREE 1-800-272-3467 
Texas, Alaska & for information 1 (214) 422-7306 

Pores TEXAS TOWERS = “tims Sat: 9am - 1 pm 

(Prices & Availability Subject To Change Without Notice) (Antenna/tower product prices do not include shipping unless noted otherwise) 

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 ¢ Plano, Texas 75074 
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TS-940S LIST $2249 

NEW Top-of-the Line 

HF Transceiver 

° 100% Duty Cycle 

e 40 Memory Channels 

CALL FOR SPECIAL PRICES!! 

TS-440S NEW! LIST $1199 
CALL FOR SPECIAL SALE PRICE 

C pos Ss i 

TS-430S LIST PRICE $819 
CALL FOR SPECIAL SALE PRICE! 

SZ iescon 

LIST $899 

LIST $1049 
TS-711A 

TS-811A 
CALL FOR SPECIAL PRICE. 

TW-4000A_ LIST $599 

CALL FOR SPECIAL PRICE 

TR-751A LIST $599 
All Mode 2m Mobile 

COMPACT 2M FM MOBILE 
TM 2570A (70W) LIST $559 

TM 2550A (45W) LIST $469 

TM 2530A (25W) LIST $429 

CALL FOR SPECIAL PRICE 

= TR2600A - 2mtr 
TR3600A - 70cm 
High Tech 
HT XCVRS NEW 

Ultra- 
Compact 

HT XCVRS 
TH21AT 2mtr 

TH31AT 220 MHz 
TH41AT 440 MHz 

CALL FOR SPECIAL PRICES— 
SAVE $$$!! 

1C735 NEW General Coverage 

HF Transceiver Full Featured 

Ultra Compact - Economical 

LIST PRICE $999 

CALL FOR SPECIAL PRICE! 

IC-751A New Full Featured 

HF Transceiver. Top of the Line. 

LIST PRICE $1649 

CALL TODAY FOR LOW 

TEXAS TOWERS/ICOM PRICE! 

IC-R7000 25-1300 + MHz Revr. LIST $1099. 
IC-R71A 10 kH2z-30 MHz Revr LIST $949 
CALL FOR SPECIAL PRICES! 

es 

1C271H LIST $1089 

1C471H LIST $1339 

1C271A LIST $859 

1C471A LIST $979 
IC 1271A LIST $1229 

CALL TODAY FOR SPECIAL 
LOW ICOM PRICES! 

IC-27H LIST $459 
IC-28H LIST $459 
IC-47A LIST $549 

IC-27A LIST $429 
IC-28A LIST $429 
IC-37A LIST $499 

1C-38A LIST $459 
CALL TODAY FOR SPECIAL ICOM PRICES! 

1C3200 NEW 2M/70cm 

Dual Band Xevr LIST $599 

CALL FOR SPECIAL PRICE! 
=, ICO2ZAT - 2mtr 

ICO3AT-220 MHz 
ICO4AT - 70cm 
High Tech 
HT XCVRS, 

IC2AT - 2mtr 
IC3AT 220 MHz 

IC4AT 440 MHz 
ALL IN STOCK— 
CALL FOR SPECIAL PRICES! 

NEW IC-u2AT 2m HT 
¢ micro design covers 
140-163 MHz 

¢ 10 mem. wiscan 
¢ LCD Readout 
CALL FOR SALE PRICE! 

FT2700RH NEW 2m/70cem 
Dual Band Transceiver 
Full Duplex-Cross Band 
Operation LIST $599 
CALL FOR PRICE-SAVE $$! 

FT 767 GX HF/VHF/UHF 
LIST $1895 CALL FOR SALE PRICE 

“182500 

FT-757GX LIST PRICE $995 
CALL FOR SPECIAL SALE PRICE! 

NEW FT290R 2m Portable 
LIST $579.95 
NEW FT690R 6m Portable 
LIST $569.95 
CALL FOR SALE PRICES! 

FRG-8800 High Tech 
Shortwave Revr - LIST $599.95 
FRG-9600 60-905 MHz 
Scanning Revr - LIST $679.95 
CALL FOR PRICES - SAVE $$$! 

FT 209/709 RH v 
gee > NEW HIGH 
Tee Tech HT’s 

> 5W Output 

New! 
FT727 RH 

2m/70 cmHT 
¢ Sw Output 
¢ 10 memories 
e Battery saver 
Call For Sale Prices 

FT 23R 2m HT LIST $299.95 

© compact size 
¢ 10 memories 
¢ up to 5 W output WI/F-11 
CALL FOR SALE PRICES! 

ALPHA SALE 

MODEL LIST MODEL LIST 

76A $1,985 374A $2,595 
76PA $2,395 78 $3,495 
76CA $2,695 77DX $5,695 

SALE PRICES TOO LOW TO PRINT 
CALL & SAVE $$$! 

Heavy Duty - High Quality - Rugged - Reliable 

© Input Voltage: 105-125 VAC Output: 13.8 VDC + .05V 
¢ Fully Electrically Regulated 
5mV Maximum Ripple 

¢ Current Limiting & Crowbar 
Protection Circuits 

¢ M-Series with Meter- 
A-Series Without Meter 

Model ’Cont.Amps iCS Amps Price 

RS4A 3 4 $ 39 
RS7A 5 7 49 
RS12A 9 12 69 
RS20A 16 20 89 
RS20M 16 20 109 
RS35A 25 35 135 
RS35M 25 35 149 
RS50A 37 50 199 
RS50M 37 50 229 

AMPLIFIER 
SALE! 

B3016 

ONLY $229! 

Model Band Pre Input Output lo 
amp ld Be aus 

A015 6M Yes 10W  150W $289 
B23S 2M No 2W  30W $99 
B23A 2M Yes 2W  30W_ $129 
B215 2M Yes 2W~ 150W_ $259 
B108 2M Yes 10W  80W_ $159 
B1016 2M Yes 10W 160W $259 
B3016 2M Yes 30W 160W $229 
024 440 No 2W  40W_ $219 
D1010N 440 No 10W 100W_ $319 

New PK-64 Packet 
Controller... .. $219.95 

HF Modem Unit................ $99.95 
PK 232 Packet Controller........ $289.95 
PK 80 Packet Controller......... $219.95 

AL80A NEW 1000 W 3-500Z Amplifier... . $699. 

AL84 600 W PEP Output (4-6MJ6 Tubes). . .$399. 
RCS-4 4 Pos Remote Antenna Switch... .$119.95 
RCS-8v 5 Pos Remote Antenna Switch. . $119.95 
ATR 15 1500 W Tuner................ $299.95 

ELH-730D...... 149.95 
ELH-730G...... 119.95 

ELH-230D..... 89.95 ALM-203T...... 249.95 
ELH-260D... . 129.95 ACCESSORIES 
ALR-206T....279.95 IN STOCK—CALL! 

KPC-2 Packet Controller 
LIST $219.00 SALE $199.95 
KPC 2400..... LIST $329 SALE $299.95 
2400 Modem. .LIST $199 SALE $149.95 
UTU Terminal. .LIST $199 SALE $189.95 

FT 73R 70cm HT LIST $314.95 | yTy Software IBM/CPM/TRS 80. .$19.95 

Corsair !......... $1149.95 
Titan Amp........ $2299.95 
229 2KW Tuner... . .$259.95 

Mon-Fri: 9am - 5 pm 

Sat: 9am - 1 pm 

Div. of Texas RF Distributors Inc. 1108 Summit Ave., Suite 4 « Plano, Texas 75074 
(Prices & Availability Subject To Change Without Notice) 
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Awards 

The Story of the Month for November is: 

George W. Lee, KSHT 
All Counties #506, 2-28-86 

“Radio was of interest to me early in 
life, but since | had no contact with ham 

radio either through family or friends, my 
only contact was listening to a Stewart- 
Warner broadcast radio with a long wire 
strung across the top of the house. This 
radio is what brought news of the attack 
on Pear! Harbor, President Roosevelt's 
death, and of course VE and VJ Days. 

That radio is still in usable condition. 
“| was first licensed as WN5CKH in 

1970, passed the examination for Ad- 

vanced class in 1971 and for Extra class 
in 1977, and received my present call, 
K5HT. 

“My first contact with County Hunting 
was in 1974 or 1975. I’m not sure of the 
date, but | do remember the occasion. | 
was looking for places to further my ef- 
forts toward the Worked All States 
Award, and the County Hunter’s frequen- 
cy seemed a good place to look. A mobile 
station was there, and when | put in my 

call there was an instant response and a 
signal report. Boy, this was great! My re- 
sponse went something like this: ‘Thanks 
for my 5 by 9 report. My name is George, 
located in Longview, Texas, andyou are 5 
by 9, 5 by 9, over.’ All was well except for 
one thing. The Net Control Station, in no 
uncertain terms, explained how much 
time had been wasted by all my 5 by 9’s, 
name, etc. So | thanked him and left. 

“That constituted County Hunting until 
1982. Saturday morning coffee get-to- 
gethers at McDonald’s’ eventually 
brought me in contact with ‘Uncle Ben’ 
Relf, W5HDK, who holds USA-CA All 
Counties #109. He answered questions 
and helped me decide to give it another 
try even though Ben did not know why | 
had not pursued it in the beginning. After 
completing S5BWAS, DXCC, WAZ, WAC, 
etc., the time had come to climb another 
mountain. County Hunting was the logi- 
cal direction. Probably the same Net Con- 
trol had gone by now. By August 1982 my 
full-time amateur radio interest was to 
complete working all 3076 counties in the 
United States. An immediate desire to be 
one of the mobile stations prompted me 
to buy an IC-730 at the Shreveport, Loui- 
siana hamfest that very month. Next to 
the friendships established, having a 
mobile station and running counties is by 

333 South Lincoln Ave., Mundelein, IL 
60060 
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George W. Lee, K5HT, USA-CA All Coun- 
ties #506, 2-28-86, at his operating posi- 

tion in Longmont, Texas. 

far the most rewarding part of County 
Hunting. | now have over 8,500 contacts 
while mobile and have given out counties 
in 19 states. 

“My wife, Janet, and | have made 
many new friends while mobiling and at- 
tending conventions. We have attended 
National County Hunter conventions in 
Kansas City, Kansas and Coeur D’Alene, 
Idaho and enjoyed two trips to attend the 
popular Mini-convention in Manchester, 
Tennessee. Having a part in hosting the 
South Central District Mini-convention in 
1984 was a big thrill for me. | was very im- 
pressed with all those people coming 
from Colorado, Maine, Minnesota, Wis- 
consin, New Mexico, and Illinois, to name 
just some of the states. With that conven- 
tion | was sure County Hunting would oc- 
cupy a large and important part of my fu- 
ture amateur radio activities. It gets to be 
more fun with each passing county. 

“My special thanks to Paul Bugen, 
WAS8TUC, without whose constant vigil in 
alerting me of counties | needed would 
have extended my attaining USA-CA by 
many months. Thanks, Paul. To Mike, 
K5OUK, and Pete, KC4IF, for those once 
in a lifetime expressions of friendship, 
thank you. Thanks also to ‘Uncle Ben’ 
Relf, W5HDK, and his co-pilot, Dorothy, 
who gave me my last county of them all, 
Seveir, Arkansas. To all my friends who 
drove those many miles, fought traffic, 

a monthly feature by 

DOROTHY JOHNSON, WB9RCY 

K5HT with his certificate and plaque for 
USA-CA All Counties #506, 2-28-86. 

heat, cold, starvation, anxiety, and oppo- 
sition of many forms, thank you. With so 
many County Hunting friends my needs 
were soon reduced to none. Reward— 
USA-CA All Counties #506. 73, George, 
K5HT”’ 

USA-CA Honor Roll 
3000 KC40V 760 

KC40V 547 W2CUK 761 
W2CUK 548 WA1JYO 762 

KA4SAX 549 1000 
WA1YJO 550 KC4OV 931 

2500 W2CUK 932 

KC40V 614 DL3DD 933 
W2CUK 615 WA1JYO 934 

WA1JYO 616 500 

2000 KC40V 2117 
KC40V 674 W2CUK 2118 
W2CUK 675 I2UIY 2119 
WA1JYO 676 N2FKE 2120 

N4KAK 2121 
1500 WA1JYO 2122 

KG8I 759 WG4P 2123 

The total number of counties for credit for the United States 
of America Award is 3076. The basic award fee for subscrib- 
ers to COQ is $4.00. For non-subscribers, it is $10.00. Initial ap- 
plication must be submitted in the USA-CA record book which 
may be obtained from CQ Publishing Company, 76 North 
Broadway, Hicksville, NY 11801, for $1.25. To qualify for the 
special subscriber rate please send a recent CQ mailing label. 

To be eligible for the USA-CA Awards, applicants must comply 

with the rules of the program as set forth in the revised USA- 
CA Rules and Program dated April 2, 1985. A complete copy of 
the rules may be obtained by sending an SASE to the USA-CA 
Custodian, 333 South Lincoln Avenue, Mundelein, IL 60060. 
DX stations must include extra postage for airmail reply. 

Awards Issued 
Reinaldo ‘‘Ray’’ Alea, KC4OV, took 

time from his busy travel schedule to 
qualify for USA-CA 500 #2117, USA-CA 
1000 #931, USA-CA 1500 #760, USA-CA 
2000 #674, USA-CA 2500 #614, USA-CA 
3000 #547, and USA-CA All Counties 
#514. Allare endorsed All 20 M, SSB, Mo- 
bile to Mobile, 7-5-86. 

Thomas L. Harman, W2CUK, sent for 

USA-CA 500 #2118, USA-CA 1000 #932, 
USA-CA 1500 #761, USA-CA 2000 #675, 
USA-CA 2500 #615, USA-CA 3000 #548, 
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ARRL BOOKSHELF 
Prices are subject to change without notice. Shipping and handling: add $2.50 for book rate or $3.50 for UPS. 
Payment must be in US funds. 

ARRL, 225 MAIN STREET, NEWINGTON, CT 06111 

THE 1987 ARRL HANDBOOK 
This is the most comprehensive edition since 

the Handbook was first published in 1926. It is 
updated yearly to present the cutting edge of 

rf communication techniques while present- 
ing hundreds of projects the average Amateur 
Radio operator can build. The 64th edition is 

Paper #064X $18 US, $19 elsewhere. 

ANTENNA BOOKS 
THE ARRL ANTENNA BOOK represents the 

best and most highly regarded information on 
antenna fundamentals, transmission lines, 
and propagation. There are practical con- 

struction details of antennas for 160-meters 
through microwaves, and those for mobile or 
restricted space use. Covers use of Smith 

charts and equipment for antenna and trans- 

mission line measurements. 328 pages copy- 

right 1982. 
Paper #4149 $8 US, $8.50 elsewhere 
Cloth #0038 $12.50 US, $13.50 elsewhere 

packed with information on digital communica- 
tion modes as well as new power supplies and 
amplifiers. Ready-to-use etching patterns are 

provided for many projects. This Handbook be- 

longs in every ham shack. 

Cloth #1646 $27 US, $29 elsewhere 

ANTENNA COMPENDIUM Packed with new 
material on quads, yagis and other interesting 

topics. 
©1985 178 pages #0194 $10 US, $11 elsewhere 
HF ANTENNAS FOR ALL LOCATIONS 
G6XN’s look at antennas with practical con- 

struction data. 
©1982 264 pages #R576 $12 
YAGI ANTENNA DESIGN a new book pub- 

lished by ARRL coming soon! Watch QST 
for details. 

PASSING POWER! - THESE PUBLICATIONS 

WILL HELP YOU THROUGH THE EXAMS 
Beginning with Tune in the World with Ham 
Radio for the Novice and progressing through 
the critically acclaimed ARRL License Manual 

Series for the Technician through Extra Class; 
you will find passing each exam element a 

snap! There are accurate text explanations of 
the material covered along with FCC question 

pools and answer keys. The latest edition of 

The FCC Rule Book is invaluable as a study 
guide for the regulatory material found on the 
exams and as a handy reference. Every ama- 
teur needs an up-to-date copy. The ARRL 

Code Kit has a booklet and two C-60 cassettes 
to take you from 5 to 13 WPM quickly. Morse 
Code the Essential Language has tips on 

learning the code, high speed operation and 
history. If you have a Commodore 64™ or C 
128 computer, Morse University* provides 

hours of fun and competition in improving 

your code proficiency. First Steps in Radio 
from QST presents electronic principles for 

the beginner. 
*MORSE UNIVERSITY is a trademark of AEA, Inc. 

ADVENTURE 
Tommy Rockford, K6ATX is back on the trail 
of high adventure! In Death Valley QTH, what 
starts as a typical fieid day operation becomes 
a matter of life and death for K6EATX and the 

Santa Bonita Amateur Radio Club. SOS at 

Midnight finds Tommy up against the Purple 
Shirt Mob and ham radio saves the day! The 

beachcomer seemed like a harmless charac- 

ter, but what did he have to hide in CQ Ghost 

Ship? Underwater adventure and ham radio 
join together to form the exciting conclusion 

to DX Brings Danger. Coming soon is a fifth 

ham radio adventure, Grand Canyon QSO. 
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Tune in the World with Ham Radio 1986 edition 

Kit with book and cassette #0232 $10 
Book only #0240 $ 7 

License Manual Series 

Technician/General Class....... 

Advanced) ClasSmecit-w- cee 

Extra Class 

FCC Rule Book 

Code Proficiency 

Code Kit 
Morse University 

#0143 $ 5 
#016X $ 5 

#0178 $ 5 
#0216 $ 4 

#5501 $ 8 
#0259 $40 

C-60 Code Practice Cassettes 
30 min. each at5 and 7’2WPM”’..... #1030 $ 5 

30 min. each at 10 and 13WPM”*....#1040 $ 5 
30 min. each at 15 and 20 WPM.. #2050$ 5 

*Same tapes included in Code Kit 
Morse Code: The Essential Language covers 
sending, receiving, high speed operation and 

history ©1986.....-.----++eeeees #0356 $ 5 

First Steps in Radio #2286 $ 5 

The author of this series is Walker Tompkins 
who is K6ATX in real life. He is noted screen- 
writer, newspaper columnist, historian and 

biographer. His knowledge of the areas where 
these stories take place makes them even 

more true-to-life. You'll want to read all of 

these classics in Amateur Radio fiction. 

SOS at Midnight 
CQ Ghost Ship 
DX Brings Danger.............. 

Death Valley QTH 
Set of 4 Tompkin's books 
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OPERATING 
The ARRL Operating Manual 192 pages packed with 
information on how to make the best use of your 
station including: interfacing home computers, 
OSCAR, VHF-UHF, contesting, DX traffic/emergency 
matters and shortwave listening. 
©1985 2nd ed. #1086 $7 US, $7.50 elsewhere 

The RSGB Operating Manual The third edition pub- 

lished in 1985 is packed with practical operating tips, 

techniques and tables.............. #R69X $10 
#R69X $10 
The ARRL Repeater Directory ........ #0267 $3 
The ARRL Net Directory-free shipping... .#0275 $1 
Radio Amateur Callbook pub. 12/1/85 1986 ed. 

North: AmericaniEd:, 22. 28.26. ce #C086 $21 
International (outside N. American) ... #C186 $20 

1987 Callbooks pub. 12/1/86 
North: American Ed) <5... Jic..5-. #C087 $25 
International (outside N. America) ..... #C187 $25 

PACKET RADIO/COMPUTERS 
Computer Networking Conferences 1-4 from 1981- 
1985. Pioneer Papers on Packet Radio #0224 $18. 

RSGB Amateur Radio Software Contains 86 BASIC 
programs, 6 in assembly language covering CW, 

RTTY, Amtor, Packet, Antenna Design, Satellite Pre- 
dictions, Distances, Bearings and Locators. 

©1985 328 pages, hardbound #R711 $15 

5th Computer Networking Conference Papers 

ON GEG eens Ais srepensotsveds sucess a eeueuets #033X $10 

AX.25 Link Layer Protocol ........... #0119 $8 
Get ***Connected to Packet Radio .... #Q221 $13 

DX 
The Complete DX’er by W9KNI covers all aspects of 

the DX’ers life both in and out of the pile-ups: listen- 
ing, the chase, capture and quest for elusive QSL 

cards. #0283 $10 US, $11 elsewhere 

DX Power by KSRSG 

DXCC Countries List - free shipping. ... 

QRP 
QRP Notebook by Doug DeMaw, W1FB. An exciting 
book for the low power enthusiast and experimenter. 

There are many useful construction projects de- 

scribed. Copyright 1986, 112 pages .... #0348 $5 

OTHER ARRL PUBLICATIONS 

#T740 $10 

#0291 $1 

Fifty Years of ARRL ................ #0135 $4 

GIL: Collection of cartoons from QST .. #0364 $5 

Instructor Guide-Novice ............. #0305 $4 
Instructor Guide-Tech./General ...... . #0313 $6 
Oscarlocator . . . . #3037 $8.50 US, $9.50 elsewhere 
ARRL RFI Book ... #4254 $3 US, $3.50 elsewhere 

200 Meters and Down #0011 $4 
The Satellite Experimenter’s Handbook by Martin 

Davidoff, K2UBC. Packed with information on ama- 

teur satellites and how to communicate through 

them. 208 pages, copyright 1985 

#0046 $10 US, $11 elsewhere 
FM and Repeaters. .... #4548 $5 US, $5.50 elsewhere 

Understanding Amateur Radio 
Pert ratceie sorb #6036 $5 US, $5.50 elsewhere 

Field Res. Directory ................ #0321 $10 

OTHER RSGB PUBLICATIONS 
RSGB VHF/UHF Manual.......... #R630 $17.50 
RSGB Radio Communications Hdbk. .. #R584 $22 
RSGB Teleprinter Handbook ........ #R592 $21 
RSGB Test Equipment .............. #41X $11 
RSGB Data'Book <2. nae sn os 8 #R673 $15 

RSGB Microwave Newsletter Col...... #RO00 $10 
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PUBLIC 
NOTICE 
So you have three grand sitting there in 
the shack, but ham radio just isn’t much 
fun anymore? And your family would kill 
you if they knew how much that gear 
really cost? And you love ham radio, but 
somehow the old fire just isn’t there 
anymore? Is that what’s troubling you, 

OM? 
Remember how much fun it used to be? 
The thrill of those first QSO’s? And later, 
the excitement of your first DX? But now 
you have it all; the new rig, good 
antennas, the upgraded license, 
everything - everything except the old 
thrills. You hoped that a new rig would 
relight the fires, and it did, too. For a 
week. 
But remember those early QSO’s? The 
ones that sent shivers up and down your 
spine? They were on CW, right? Sure, 
you weren’t very proficient at first. But 
you got by, and you got better, too. But 
CW always seemed like a lot of work, and 
you couldn’t wait to get that upgraded 
ticket and go on phone. Besides, the old 
J-38 key gave you a sore arm. But 
somehow, after you made the big move, it 
was never the same again. 
Maybe this is the time to go back to your 
roots, back to the fun that you used to 

have. On CW. Times have changed, you 
know. J-38’s and old bugs aren’t state of 
the art on the CW scene anymore. 
Advanced keyers and sophisticated silky- 
smooth Bencher paddles are where it’s at, 
making CW the modern communication 
mode that it is today. 
A new keyer, a CW filter for the riganda 
Bencher paddle are the tools that you 
need for modern CW. You will be 
delighted and amazed how easily and 
smoothly the letters flow from your 
fingers. Practice for a few evenings, get 
the feel of it, then slip into the novice 
bands for a few QSO’s. They will be glad 
to work you, and the practice will help 
sharpen your skills. You will rediscover 
the thrills and satisfactions that made 
ham radio such an important part of your 
life. Try it. You'll be glad that you did. 

This message is brought to you by 
Bencher, Inc, makers of the finest 
smoothest paddles available, offered in 
both iambic and single lever models. Ask 
your Bencher dealer for a demonstration 
of just how easy modern CW can be. CW 
is the language of amateur radio. Use it 
and bea part of it. Bencher, Inc. 333 West 
Lake Street, Chicago, Illinois 60606. 
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USA-CA Special Honor Roll 

Reinaldo Alea, KC40V 
All Counties #514, 7-5-86 

Thomas L. Harmon, W2CUK 

All Counties #515, 7-7-86 

Mark A. Stidam, AI9Y 
All Counties #516, 7-9-86 

Ira L. Bell, KA4SAX 
All Counties #517, 7-15-86 

Vera M. Klecowsky, WA1JYO 
All Counties #518, 7-19-86 

and USA-CA All Counties #515, Mixed, 
7-7-86. 

Mark Stidam, AI9Y, worked and con- 

firmed his last few counties and claimed 
USA-CA All Counties #516, Mixed, 7-9-86. 
Mark contacted Armadillo County, Texas, 
so his application included 3077 counties. 

Ira L. Bell, KA4SAX, got his retirement 
off to a good start by claiming USA-CA 
3000 #549 and USACA All Counties 
#517, All SSB, Mobile, 7-15-86. 

Vera M. Klecowsky, WA1JYO, quali- 
fied for USA-CA 500 #2122, USA-CA 1000 
#934, USA-CA 1500 #762, USA-CA 2000 
#676, USA-CA 2500 #616, USA-CA 3000 
#550, and USACA All Counties #518, 
Mixed, 7-19-86. 

Bob Matthews, KG8I, added a gold 
seal to his certificate for USA-CA 1500 
#759, Mixed, 7-3-86. 

Dr. Leopold Pomp, DL3DD, with his 
fine signal from the Federal Republic of 
Germany, qualified for USA-CA 1000 
#933, All A1, 7-17-86. 

USA-CA 500 certificates went to: 
Reinaldo Alea, KC40V, USA-CA 500 

#2117, All 20 M, SSB, Mobile to Mobile, 
7-5-86. 

Thomas L. Harmon, W2CUK, USA-CA 
500 #2118, Mixed, 7-7-86. 

Paolo Cortese, I2UIY, USA-CA 500 

#2119, Mixed, 7-7-86. 
Enrique Perez, N2FKE, USA-CA 500 

#2120, All CW, 7-14-86. 
Francis H. ‘‘Frank’’ Dale, N4KAK, 

USA-CA 500 #2121, Mixed, 7-18-86. 
Vera M. Klecowsky, WA1JYO, USA-CA 

500 #2122, Mixed, 7-19-86. 
James W. Thompson, WG4P, USA-CA 

500 #2123, Mixed, 7-24-86. 

Awards Available 
New Awards from The CW Group of Rio de Ja- 

neiro. The following two new awards are 
available: 
20CAW—Work a total of 20 cities, in- 

cluding 5 continents, with different first 
letters of city names. Send log: call, date, 
cities, names. Fee: 6 IRC’s. 
PFAW—Form the letters ‘‘PEACE 

AND FRATERNITY”’ with first prefix let- 
ters of stations worked. Contacts with 
CWRJ Associate Members may be sub- 

Ronaldo Curi Gismondi, PY1EWN, Secre- 
tary for the CWRu, at his fine station in Rio 

de Janeiro. 

‘GRUPO DE CW’'DO RIO DE JANEIRO 

FORM THE PHRASE “PEACE AND FRATERNITY” WITH FIRST 
PREFFIX LETTERS OF’ CALL SIGNS OF STATIONS WKO. 

The ‘“PFAW”’ Award stands for Peace 

and Fraternity and is offered by the Grupo 
de CW do Rio de Janeiro, Brasil. 

GRUPO DE CW DO RIO DE JANEIRO 

WORK A TOTAL OF 20 CITIES, INCLUDING 5 CONTINENTS, 
WITH DIFFERENT FIRST LETTERS OF CITIES NAMES 

Coordinator "AW Manager 

CWRS — P.O. BOX 621 — 24000 Niterbi — RJ — Beasil 

The new 20CAW Award offered by the 
Grupo de CW do Rio de Janeiro for work- 

ing 20 cities, including 5 continents. 

stituted for three of the letters. Log: call, 
date, arranged in order to form the 

phrase. Fee: 6 IRC’s. 
Send application and fee to Awards 

Manager, Luiz Faria, PY2FK, P.O. Box 
16681, 03197, Sao Paulo, Brasil. 

The Danu Toba Award. The Danu Toba 
Award (DT/SWL-DT) is available to li- 
censed amateurs the world over for two- 
way CW, Phone, RTTY, or Mixed modes. 
It is issued for confirmed contact with or 
having heard from stations in North Su- 
matra Indonesia (6th call area only) with 
the following requirements: DX stations 
need confirmed contact with or having 
heard from a total of 10 stations including 
at least one North Sumatra Club Station; 
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| Indonesian amateurs need contact with 
or having heard from a total of 25 stations 
including at least 3 North Sumatra Club 
Stations. 

Claim must be accompanied by a QSL 
cards list (GCR) furnished with callsigns 
of stations worked, dates, bands, and 
modes of contact. QSL cards list must be 
verified by the applicant’s national socie- 
ty club station or from any two amateurs 
other than the applicant, that the QSL 
cards of the contacts listed are in the pos- 
session of the applicant and correctly list- 
ed. : 

For Indonesian amateurs the applica- 
tion must use the model-K form issued by 
the National QSL & Award Bureau and 
may be sent directly to the Award Manag- 
er for verification and award issue, or 
have them checked and verified by the 
assigned ORARI Award Checkpoint/ 
Checkers nearest to their location. 

Current checkers/checkpoints are 
YBIDRE, YB2SV, YB2BGZ, YB2BLI, 
YB2CDL, YB3CDL, YB3DC, YB4FNN, 
YB5NOF, YB6MF, YB6TT, YB7BC, 
TB7UE, YB8QD, YB8AY, YB9VA, YBOJH. 

The North Sumatra Club Stations (6th 
call area) are YB6ZAA, YB6ZAB, 
YB6ZAC, YB6ZAD, YB6ZAE, YB6ZAF, 
YB6ZAG, YB6ZAH, YB6ZAI, YB6ZAu, 
YB6ZES, YB6ZZ. 

A fee of $8 US or 16 IRC’s will be 
charged per award and should be sent 
along with the application to: Mr. H. Jans 
Fauzy, YB6MF, P.O. Box 232 Medan, 

North Sumatra, Indonesia. 
All correspondence regarding this 

award should be sent to the Award Man- 
ager or to: Orari National Awards Bureau, 
P.O. Box 96, Jakarta 10002, Indonesia. 

Note: To be valid, only contact with 
land station within the same country will 
be acceptable and all contact and listen- 
ing must be made onor after July 9, 1968. 

je aoe Cities 
= % OO 

The Japan Century Cities Award offered 
by the Japan Amateur Radio League. 

Japan Century Cities Award (JCC), SWL- 
Japan Century Cities Award (SWL-JCC). This 
award may be claimed for having con- 
tacted (heard) and received a QSL card 
from an amateur station located in each 
of at least 100 different cities in Japan. 

JCC-200, 300, 400, 500, and 600 will be is- 

sued as separate awards. A list of QSL 

cards should be arranged in order of JCC 

reference number, names of city omis- 

| sible. 
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Endorsements are available for CW, 
AM, SSB, FM, SSTV, RTTY, ATV, and FAX. 

Each list must be accompanied by a 
statement from the applicant’s national 
society or from any two amateurs other 
than the applicant that the QSL cards of 
the contacts listed are in the possession 
of the applicant and that the items of the 
cards are correctly listed. If such a state- 
ment is not available, the applicant must 
submit all the QSL cards concerned. 

A fee of 8 IRC’s will be charged per 
award. An additional 2 IRC’s will be 
charged for airmail delivery regardless of 
the number of awards claimed. If QSL 
cards are submitted, sufficient funds for 
return postage will also be required. 

All applications and correspondence 
should be sent to: Japan Amateur Radio 
League, Award Section, 1-14-2 Sugamo, 
Toshima, Tokyo 170, Japan. 

cr 
ream’’ Contacts Revisited 
Some readers will recall that the sub- 

ject of “‘team’’ contacts was discussed in 
this column in August 1985. The discus- 
sion dealt with the addition of the follow- 
ing (Condition 5) to the USA-CA Rules and 
Program effective with respect to con- 
tacts made after April 1, 1985: 

“So-called ‘team’ contacts, wherein 
one person acknowledges a signal report 
and another returns a signal report, while 
both amateur call signs are logged, are 
NOT valid for USA-CA. Acceptable con- 
tact can be made with only one station at 

atime.” 
Recent events that have come to our 

attention indicate some remaining mis- 
understandings. The following should re- 

move any doubts about the meaning of 
the rule. 

Clearly, Condition 5 anticipates that 
acceptable or valid contact can be made 
only by way of an unequivocal and unim- 
peachable exchange or QSO in which 
one, and only one, station at either end of 
the exchange plays any part whatsoever. 
Any representation or indication that 
more than one station, or more than one 
amateur station call, at either end of the 
exchange or QSO is a participant calls 
the contact into question. Such question- 
able contacts cannot be accepted as part 
of the USA-CA Program. 

Mobile station operating is governed 
by the same rules as fixed station operat- 
ing. Condition 5 applies equally to mobile, 
fixed, and portable operating. 

Notes 
A press release from Leo Staley, 

KB9XF (ex. WBONHM, WASAEB, 
WB4WDY), USA-CA All Counties #10, 
5-21-69, tells of the successful first annu- 

al Competitive Amateur Radio Rally re- 
cently held by the North Shore Radio 
Club. The purpose of the rally is to provide 
the amateur radio community with an en- 
tertaining way to train operators in han- 
dling local area emergency traffic, mo- 
bile support, and local terrain familiariza- 
tion. If you have questions about initiating 
a similar program in your local club, or if 
you would like details of the rally held by 
the NSRC, send your request to: Leo Sta- 
ley, KD9XF, c/o NSRC, P.O. Box 41, High- 
land Park, Illinois 60035. 

| hope things are going well where you 

are. 73, Dorothy, WB9RCY 

ECM Electronics 

it’s easy to use. 

For more information write: 

ECM ELECTRONICS 

introduces the most 
convenient way yet to learn code. This 
totally portable, hand-held unit sends 
you code no matter where you are and 

® 2 to 30 WPM code speed @ Four vol- 

ume settings @ Weighs only a few ounces 

and can fit into your shirt pocket @ Pow- 

ered by a9 volt battery ® Eight practice 
texts to choose from @® Advanced circuit- 

ry design @ Rugged, impact resistant plastic S7S. 95 

case ® 90 day warranty on parts and labor 

ROUTE 2, BOX 489 

MORA, MINNESOTA 55051 

WEW/ CODE 
OSCILLATOR. 

INCLUDES 
EARPHONE ATTACHMENT 

COMPLETE 
CIRCLE 60 ON READER SERVICE CARD 

Only personal checks, and 

postal money orders accepted. 

First quantities limited. 

CIRCLE 157 ON READER SERVICE CARD 
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KC8JN and N8BRN demonstrating the station. Greg Day, KC8JN, at the operating position of our mall exhibit. 

The way to attract new people is to go where they are, 
not wait until they come to you. Aclub in Ohio did just 
that this year with surprising and beneficial results .. . 
more club spirit and new amateurs and club members. 

Amateur Radio As A 
Shopping Mall Exhibit 

BY JOSEPH M. PLESICH*, W8DYF 

Fi all started about a year ago. We were sitting around talking 
after one of our regular club meetings. Like many clubs, we felt 
we needed to attract some new members. We also felt we 
needed greater visibility in the community. People needed to 
know who we are and what we do. 

Several suggestions were made as to how we should ac- 
complish these goals. However, the one that met with the most 
enthusiastic response and approval was to have an exhibit at 

our local mall. 
Our club, the Steubenville-Weirton Amateur Radio Club, isn’t 

a very large club. We only have about 26 paid-up members. 
But, we put on what we feel was a very successful mall exhibit, 
and perhaps what was more important, it was a fun project that 
we all enjoyed. 

As club secretary, I’d like to share with you our experiences. 
Perhaps our experiences might be an impetus for some of you 
to attempt a similar project. 

Planning for our exhibit began when the club voted to do it. 
This is important, because if the club doesn’t really want to do 
it, it won’t be successful. Next, our club president, John Peter- 
son, K8ZPR, appointed a committee chairperson and a com- 
mittee to organize the project. This was important, too. If we 
were going to do it, we were going to do it right and project the 
proper image to the public. 

Greg, KC8JN, was appointed chairperson of the mall exhibit 

*554 Lovers Lane, Steubenville, OH 43952 
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committee. The first thing he and | did was to contact the Ft. 
Steuben Mall to seek permission to have an exhibit. We were 
cordially received by the personnel. We explained that we were 
radio amateurs and that we would like some space in the next 
month or so to display and operate amateur radio equipment. 
We told them that we would not be selling anything (like raffle 
tickets) and that we just wanted greater visibility for our public- 
service activities and wanted to recruit more members for this 
fascinating service and hobby to which we belong. 

At this point | must stop and mention that my wife andl owna 
business in the mall. | don’t feel that this fact meant very much 
in getting the exhibit into the mall, but it did help us with our dis- 
play area, as | will explain later. 

The woman in charge of mall promotions smiled and told us 
that she felt that we would probably be able to have an exhibit in 
the mall. However, we would have to put our request in writing. 
We told her that she would have our letter promptly, thanked 
her, and left. 

Inthe letter we stated the purpose of the display and the faci- 
lities we would need. | also enclosed a copy of Join a Radio 
Club, which | had obtained from the ARRL. 

Two weeks passed. | hadn't heard anything from the mall, so 
| followed up with a phone call. There had been some personnel 
changes, but our request had been approved. They also gave 
us two tentative weekend dates to consider for our exhibit. With 
the commitment from the mall and some definite dates, it was 
now time for KC8JN to call a committee meeting. 

At the committee meeting we helped KC8JN make a list of 
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KC8JN demonstrating equipment. Notice we have a code os- 
cillator and key, some homebrew equipment, and computers 

for RTTY. 

items we would need for our display. The main rig would be the 
club’s Yaesu 757 with automatic antenna tuner. KC8JN said he 
would bring his 2 meter rig. We weren’t concerned about for- 
getting minor items, since some of us live within a mile of the 
mall, and we could easily drive home and get anything we might 

forget. 
As | mentioned earlier, my wife and | own a business in the 

mall, the Trinity Shop, whichis a church goods and bridal shop. 
If one of your club members or friends owns a business in a 
mall, it can be a great help in setting up your exhibit. 

Placement of our exhibit was right in the center of the aisle in 
front of our business. Our business is located near the main 
mall entrance, so we were assured that plenty of people would 
be traveling past our exhibit. This really worked out fine. Each 
night when the mall closed, rather than disconnect all our 
cables and haul all our equipment home, we just disconnected 
the AC and the antenna, and carried the table, equipment and 
all, right into our store and locked it up. In the morning we were 
right there to carry it back into the aisle. 
We were really concerned about antennas. We knew we 

could work the local repeaters with an indoor 2 meter whip an- 
tenna. But what would we do for the low frequencies? Having 
seen other mall exhibits, we knew that there had been times 
when coax had been run from inside the mall to satellite dishes 
on the outside. Using this for an example, we approached the 
mall personnel and asked them if it would be possible to run 
some coax, which we would provide, up to the ceiling, out and 
across the roof above my store, then down to the ground where 
we would mount a five band Cushcraft vertical. 

As you know, amateurs aren’t usually treated too well when 
it comes to erecting antennas. So you can imagine our sur- 
prise, our relief, and our appreciation when we were told that it 
would be alright to erect the vertical, and that when we were 
ready to do it, they would have a man there to run the coax for 
us. They also even provided us with tables with skirts around 
them for us to use for our exhibit. The great treatment we re- 
ceived from the mall personnel really made it easy for us to put 
onan exhibit. 

At four o’clock on February 29, 1986 we met at the mall. 
Greg, KC8JN, had most of the equipment. The rest of us had 
what we had agreed to bring when we had our committee meet- 
ing. The man from the mall was there to run our coax. Our an- 
tenna crew did a great job, and in about an hour the exhibit was 

ready for the public. 
At our club meeting preceding the exhibit we had a sign-up 

sheet for members to list the hours they would work the exhibit. 
KC8JN was at the booth all weekend, and he had plenty of help 
because club participation was great. Just about all club mem- 
bers were there at one time or another. We also had many in- 
active amateurs stop and chat with us. Hopefully some of them 
will become active again. 
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Steubenville-Weirton Amateur Radio Club mall exhibit facing 
toward the main entrance of the mall. Equipment is facing in to 
discourage ‘‘knob twisters.’’ Tables are arranged ina ‘‘U”’. 

The five band Cushcraft vertical antenna. 

At the booth we just let people look and ask questions, which 
we tried to answer as simply as possible. Don’t ‘‘snow’”’ anyone 
with technical jargon and expertise. Due to a limited supply, we 
didn‘t pass out literature to just anyone. We waited until we had 
someone genuinely interested, and then we gave him or her the 
folder from the ARRL and another sheet we had printed 
up with some general information on amateur radio and our club. 

We also used this opportunity to sign up members and 
guests for our annual dinner, which was to be held a month af- 
ter the exhibit. And, we kept another sign-up sheet for a possi- 
ble Novice class. (As | write this, the classes, which were con- 
ducted by KA8OWI, have just ended, and we have some new 
amateurs in the club.) Two items that were quite popular at our 
table were our club photo album (every club should have one) 
and a supply of 610 forms. 

We had fun with the exhibit, and if you plan properly, we are 
sure you will have fun, too. Perhaps you can add to the informa- 

tion presented here. We know we dlike to do it again next year. 
In closing, I'd like to thank the Ft. Steuben Mall and its very 

cooperative personnel; K8SVV, who provided the photos for 
this article; and all our club members who did a great job! cat 
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Ticket Talk 
INFO ON AMATEUR RADIO LICENSING 

a monthly feature by 

FREDERICK O. MAIA, W5Y! 

Integrity and Credibility in the Amateur Radio Service 

in-teg-ri-ty n. honesty, incorruptibility, 
fairness, soundness 

cred-i-bil-i-ty n. believability, reliability, 
trustworthiness, confidence 

F.. seven decades, from 1912 to 1982, 
amateur radio operator testing was a 
government function—that is, except for 
the ham-entry-level Novice examination 
administered by volunteer examiners. 
Back in 1981 Congressman William E. 
Dannemeyer (R-California) pointed out 
that, strictly speaking, administration of 
the Novice exam by volunteers was ille- 
gal since government policy forbids vol- 
untary help by private citizens in the per- 
formance of its duties. 

The FCC had long been concerned 
about the credibility of both its amateur 
and commercial radio operator testing 
programs. As far back as 1980, FCC 
Chairman Charles Ferris acknowledged 
that broadcast industry selection of com- 
mercial radiotelephone operators was 
preferable to FCC testing since govern- 
ment examinations ‘‘do not take experi- 
ence and common sense into considera- 
tion. .. and were susceptible to last min- 
ute cramming.’’ The Commission began 
dismantling its commercial radio opera- 
tor testing program. The handwriting was 
on the wall that it wouldn't be long before 
amateur radio testing followed. 

Background on Amateur 
Self-Testing 

Dick Bash, KL7IHP, said the IHP stood 
for ‘‘| Help People”’ and that he did. After 
flunking a ham upgrade exam, he and 
some friends legally collected and even- 
tually published the verbatim questions 
and answers to all of the FCC’s amateur 
radio examinations. Bash, being a com- 
mercial airline pilot and instructor, knew 
that another agency, the FAA, allowed 
publishing of all their examination ques- 
tions and answers. He also knew that the 
League had published amateur radio op- 
erator test questions and answers in their 
license manuals in the 1970s. 

Bash decided to do a better job. He 
kept his manuals constantly up to date on 
new FCC questions through a system of 
postage-paid ‘‘feedback’”’ cards inserted 

National Volunteer Examiner Coordina- 

tor, P.O. Box 10101, Dallas, TX 75207 

in his book, The Final Exam. He solicited 
the new questions and the exact multiple- 
choice answers from amateurs who had 
purchased his manual and passed. Thou- 
sands of amateurs upgraded in the early 
1980s by using his Final Exam study ma- 
terial. The ARRL refused his advertising. 
Wayne Green called him one of the most 
destructive forces in amateur radio in 
blistering editorials. 

But Dick Bash actually was far from 
the first to publish the FCC amateur radio 
operator questions and answers. They 
more or less have been available for 
years in one form or another from various 
sources. Even the FCC Morse code exam 
tapes were openly sold at the giant 1982 
Dayton HamVention fleamarket. People, 
it seems, are always trying to beat the 
system. The Commission became very 
concerned about the credibility of its test- 
ing program particularly in view of its cost 
to the taxpayer at a time when agency fi- 
nances weren't plentiful. 

In this inflationary age, the FCC, like 
most government agencies, seems to run 
out of funding every year. With it comes 
FCC personnel cutbacks and field loca- 
tion closings. As a tax-saving measure, 

Barry Goldwater, K7UGA, introduced 
amateur radio operator self-testing in 
early 1982. Public Law 97-259 was 
signed into law by President Reagan on 
September 13, 1982. Tagged to it was a 
provision for Amateur Radio Service vol- 
unteer examination preparation, testing, 
and grading. 

The enabling legislation only provided 
for the FCC accepting the voluntary and 
uncompensated services of amateur op- 
erators holding higher class licenses (if 
one existed) than the examination being 
prepared or administered. It fell upon the 
FCC to develop and implement the ham 
self-testing system—one that would 
maintain the high standards of the ser- 
vice. 

Volunteer Testing Program Issued 
On September 22, 1983 the FCC re- 

leased Final Rules in Docket 83-27 call- 
ing it ‘‘a viable examination program for 
amateur radio operators in light of FCC 
budgetary constraints.’ The Commis- 
sion also said that 1984 would be the last 
year that they would administer examina- 
tions and even then testing would be 
quarterly. Their program provided for: 

1. Examination questions submitted 

by interested amateur radio operator li- 
censees and organizations would be re- 
viewed, and if acceptable, used to create 
pools of questions. Ten times as many 
questions would make up the pool as 
would be used in any one examination. 

2. The pools of questions would then 
be published by the FCC as part of period- 
ically updated lists of possible examina- 
tion questions. These were issued in vari- 
ous PR (for Private Radio) Bulletins. (PR 
Bulletin 1035A was the Novice Element 2 
200 question pool, 1035B Tech/General 
500 question Element 3 pool, 1035C Ad- 
vanced Element 4A 500 question pool, 
and 1035D Extra Class Element 4B, 400 
questions.) 

3. The FCC would select the questions 
and advise the VEC’s which questions 
were selected for the current examina- 
tions. This would constitute the FCC func- 
tion of ‘‘designing’’ the examinations. 
Later on this function was turned over to 
the VEC’s, and provision was made for 

this ultimately to be assumed by the vol- 
unteer examiner. 

4. Volunteer Examiner Coordinators, 
or VEC’s, acting as the link between the 

VE and the FCC, would assemble, print, 
and distribute current examinations. 

5. VEC’s would accredit volunteer ex- 
aminers. To protect the integrity and 
credibility of the new program, three vol- 
unteer examiners would administer any 
given examination above the Novice 
class. The FCC also suggested that an 
Extra class level VE Team Chief be in 
charge of the session, but later dropped 
this requirement. 

6. Volunteer examiners are required to 
make a public announcement of the up- 
coming test session to preclude ‘‘secret”’ 
examinations. This public announcement 
must be made even for an examination 
for a single applicant (Such as the handi- 
capped) when the test session is not open 
to the public. 

7. VEC’s would coordinate the exami- 
nation session. Upon completion of an 
examination session, the VE’s would 
grade the test papers and forward the ap- 
plications and test papers of successful 
candidates to the appropriate VEC. 

8. The VEC would then screen the ap- 
plication for completeness and authenti- 
city; make a record of the date and place 
of the test, the names of the volunteer ex- 
aminers and candidates involved in that 
test, test results, and related information; 
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issue a successful examination candi- 
date a certificate to verify that the candi- 
date passed the examination(s); and for- 
ward the application to the FCC licensing 
facility in Gettysburg, Pennsylvania for li- 
cense processing. 

It was the FCC—and not the legislation 
approved by Congress—that required 
the use of three examiners for amateur 
testing above the Novice class. Many 
commenters (including Dick Bash and 
the ARRL) opposed the three VE rule for 
candidates in remote areas. The Com- 
mission said that ‘“‘The use of three exam- 
iners provided for cross-checking to as- 
sure the correctness of answers to exam- 
ination questions, to assure proper com- 
pletion of license applications, and to 
minimize the likelihood of any possible 
fraud or abuse.” 

VE, VEC Conflict of Interest 

Many conflict-of-interest volunteer-ex- 
aminer questions came up. Would ARRL 
membership for VE’s constitute a conflict 
of interest? What about employees of 
manufacturers and distributors of ham 
radio equipment and license preparation 
materials? The FCC said ARRL members 
could indeed serve as VE’s as could em- 
ployees of electronic firms and publish- 
ers if they worked in a division that did not 
deal directly in amateur radio products. | 
“Any employee engaged in ARRL’s li- 
cense preparation publishing business 
would be prohibited from administering 
an examination as a volunteer.’’ ARRL 
employees can act as a VE where the VE 
does not normally communicate with em- 
ployees engaged in the ARRL’s publish- 
ing business. A so-called ‘‘Chinese wall’’ 
was built between the testing and pub- 
lishing divisions of the League. 

It must be pointed out that these poli- 
cies apply to volunteer examiners. Under 
certain circumstances VEC’s can distri- 
bute license preparation materials—or 
even amateur radio equipment. “.. . 
where an organization seeking to be a 
VEC, also has publishing interest, we will 
accept its services as a VEC only upon a 
persuasive showing that preventative 
measures have been taken to preclude 
any possible conflict of interest.’’ The 
W5YI-VEC, having made this showing, is 
authorized to distribute license prepara- 
tion materials. 

By the way, one of the reasons why the 
FCC chose to go along with a system of 
regional (rather than just national) VEC’s 
is that no expense reimbursement provi- 
sions were contained in the original legis- 
lation. They thought a number of smaller 
VEC’s could better cope with the expense 
of the testing burden than just one—or a 
few—larger (national-in-scope) VEC’s. 
Expense reimbursement tied to inflation 
was authorized by Congress during mid- 
1984. It was at that point that the League 
became a VEC in all regions. 

While the VE/VEC concept has proved 
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very desirable indeed, not all of the com- 
ments received by the FCC supported 
VEC’s as even being necessary. Some 
called it ‘‘an unnecessary bureaucratic 
layer likely only to add regulatory burdens 
and delay to the licensing process.”’ The 

FCC responded by saying, ‘‘We believe 
that VEC’s interposed between the Com- 
mission and the volunteer examiners will 
lend consistency to the program by act- 
ing as coordinators of volunteer efforts, 

by reducing Commission and individual 
examiner overhead and paperwork bur- 
dens, and by screening volunteers and 
verifying their results.”’ 

Administrative Sanctions 
A rule was added prohibiting VEC’s 

from accepting the services of a prospec- 
tive volunteer examiner whose amateur 
radio station or operator license had ever 
been revoked or suspended. ‘‘We believe 
that even if we have determined that a 
person whose amateur station or opera- 
tor license has previously been revoked 
or suspended now has the requisite 
character and other qualifications tobe a 
Commission licensee, that person should 
not be accepted as a volunteer examiner. 
A volunteer examiner will stand in the 
FCC's stead when administering ama- 
teur radio operator examinations. This 
position, by its very nature, demands the 
highest degree of integrity.”’ 

The FCC also adopted a rule specifical- 
ly authorizing the revocation of the sta- 
tion license and the suspension of the op- 
erator license of any volunteer examiner 
who participates in a fraudulent examina- 
tion or who accepts payment (other than 
for out-of-pocket expenses) for preparing 
or administering an amateur radio opera- 
tor examination. 

State of Current Testing 
It wouldn't be accurate to say that 

there have not been some problems with 
the new Technician and higher amateur 
examination program. The FCC had to 
deal with occasional instances of fraud 
when they had the testing program, and 
the new VE/VEC system is no different. 
Just about every VEC has at one time or 
another encountered someone trying to 
beat the system. The system is working, 
however, and instances of dishonesty 
are few, primarily because of the many 
safeguards built into the new program. 

Most VEC’s have some sort of a VE 
Manual outlining procedures to follow to 
reduce the opportunities of fraud. No 
VEC is required to accredit anyone tobea 
volunteer examiner, and a VEC may dis- 
accredit a VE for any reason, or even for 
no reason. Of particular importance is be- 
ing sure that the applicant you are testing 
is the person who has applied for the ex- 
amination. Driver’s license photo identifi- 
cation is the best ID. 

Be watchful for applicants who might 
bring small vest-pocket recorders into 

the test session with them to record code 
tests. We had that happen in Indiana! 
Most VEC’s have provisions for the writ- 
ten and code tests to constantly change. 
It is a good idea for a VE to stand at the 
back of the examination room and ob- 
serve the activity of all applicants. Be par- 
ticularly watchful for forged or fraudulent 
“upgrade’’ certificates. Safeguard all 
blank certificates and examination ma- 
terials. Be suspicious if an applicant an- 
swers all of the code questions right, but 
can’t put any of the characters down on 
paper. 

No volunteer examiner may charge a 
license fee other than the VEC approved 
“expense reimbursement’’ amount. It is 
perfectly legal to charge a fee for ama- 
teur radio operator classes, but if there is 
any question whatsoever that the class 
fee might represent a disguised license 
preparation business, then VE’s not asso- 
ciated with the upgrade class should be 
utilized. VE’s charging out-of-pocket 
costs for classroom materials is legal; 
any additional charges representing 
“profit” are not. 

Whenever there is likely to be a ques- 
tion about your testing someone, it is best 
not to. This eliminates any possible con- 
flict of interest. Being a close relative, it 

isn’t legal to test your wife, but you can 
test your girl friend. Again, it is probably 
best not to. 

We have had cases where we have 
had to invalidate test sessions when the 
examiners did not properly follow testing 
instructions. It isn’t pleasant to have to 
notify innocent applicants that their up- 
grade is cancelled because the appropri- 
ate number of VE’s were not present, or 
that an unqualified VE was inadvertently 
accredited, but we have had to doit. Most 

applicants want the Amateur Radio Ser- 
vice to remain sound and therefore un- 
derstand. Some don’t and we have had to 
deal with law suits and Congressional in- 
quiries. 

An examination must be terminated 
whenever cheating is detected and the 
FCC’s Personal Radio Branch in Wash- 
ington must be notified. Don’t sign an ap- 
plication (FCC Form 610) as a VE if you 
have doubts that the test session was not 
properly conducted. Remember, as a VE, 
your license is on the line. 

Now in its third year, the new VE/VEC 
program is asmashing success! Instead 
of having to leave work, applicants can 
now be tested at hundreds of different lo- 
cations during their off-duty time. The 
most frequent test session day now is 
Saturday. If the present examination rate 
holds up, nearly 50,000 amateurs will try 
to upgrade at VE sessions around the 
country this year. 

The volunteer examiner plays a key 
role in determining the future of the Ama- 
teur Radio Service as we know it. Being a 
VE is the highest calling in amateur ra- 
dio—a way for you to pay back society for 
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the ham radio privilege, an opportunity to 
influence the calibre of the service. It is 
important that you conduct yourself in a 
thoroughly professional manner. We are 
always interested in ways that the inte- 
grity and credibility of the Amateur Radio 
Service’s testing program can be im- 
proved even further. 

From The Mailbag... 
| recently upgraded to Extra class, but have 

not yet received my license from the FCC. Can | 
be accredited as a volunteer examiner? We as- 
sume you meanas a VE and that requires 
an Extra class license. One General class 
(and higher) level amateur can adminis- 
ter the Novice examination. In some VEC 
programs an Advanced class VE can ad- ee, 

minister written Element 3 required for 
the Technician class license. Inour case, 
we accredit only Extra class amateurs, 

since only they can administer all exam- 
inations. 

To answer your question, ‘‘yes.’’ You 
can legally be accredited providing you 
have passed your Extra class require- 
ments and hold a Certificate of Success- 
ful Completion indicating that. It is really 
up to the VEC, however, since a VEC can 
specify who gets accredited and who 

doesn't. 
| passed my Novice requirements. Must | 

wait to upgrade to Technician class? No! 
There is no waiting period. You can im- 
mediately take the Element 3/Technician 
examination, but you won’t have your 
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Novice license to append to your Techni- 
cian application for about six weeks. 
There are some options open to you. (1) 
You can ask that the examiner who gave 
you your Novice examination give the ap- 
plication (FCC Form 610) back to you so 
you can take it to the Technician exami- 
nation session; the three VE team will 
then use the same application. (2) If the 
Novice application is sent to the FCC in 
Gettysburg, you can still be immediately 
tested by the VE team for the Technician 
Class; the VE who gave you the Novice 
test should give you a note stating that 
you have successfully passed your Nov- 
ice requirements. The note represents an 
“upgrade certificate.’ The VE team will 
administer the Technician class/Element 
3 to you and send the application to the 
VEC. The VEC will hold the application un- 
til you forward them a copy of your Nov- 
ice ticket when you receive it. 

If you plan on immediately upgrading 
after passing your Novice exam, the first 
option is the preferable one, since it will 
greatly speed up receipt of your Techni- 
cian class license. 

Is there a cost to take a Novice examination 
at a regular three VE test session? Not if thisis 
the only examination that you apply for. 
There is usually a fee, however, if you 
take and pass the Novice requirements 
and then attempt to upgrade further. | say 
usually, because while most VEC’s do 
charge a fee, not all do, and those who do 
don’t all charge the same amount. The 
maximum that can be charged during 

+ | 1986 is $4.29, although most VEC’s 
charge $4.25 because it is an easier fig- 
ure to deal with. 

The test fee is actually ‘‘expense reim- 
bursement”’ to help defray VEC (and in 
our case, VE) expenses. The maximum 
amount of the fee that can be charged is 
determined by the FCC every October 
based on increases in the Department of 
Labor’s Consumer Price Index (CPI) dur- 
ing the last fiscal year. 

Expense reimbursement was initially 

(1984) tagged at $4.00 by Congress in the 
enabling legislation authorizing volunteer 
testing in the Amateur Radio Service. In 
1985 the maximum went to $4.16 based 
ona 4% CPI increase. A 3.2% inflation 
rate for the fiscal year ending September 
30, 1985 increased ‘‘expense reimburse- 
ment’’ to $4.29 for 1986. Any day now 
VEC’s expect to get a new test fee amount 
for 1987. While VEC’s can charge a lesser 
amount, they cannot charge more. 

Would You Like To Be A 

Volunteer Examiner? 
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SUPER CONVERTER 8001 

The Super Converter 8001 Features: 
Listening to 810-912 MHz Band on a UHF 

Scanner and /or Other Monitor Receivers 

Easy Connections to Your Receiver 

9 Volts Battery Operation Power Source 
and Power On Indicator by LED Display 

External Power Jack 

Warranty 
180 Days From Date of Purchase 

Unit Cost 
$59.94 plus $4.00 Shipping and Handling Charge 

P—==COMMERCIAL- AVIONICS- SOLID STATE- DIPOLE~ LONG WIRE- MILITARY- tee) 

“THE AMERICAN ORIGINAL” 
MADE IN AMERICA BY AMERICANS xP 

pa _.MAXCOM_ 
3 j= ANTENNA MATCHER ® 
q FOR ALL S.S.B. RADIOS hd 

“ONE ANTENNA 100 KHZ. TO 200 MHZ."¢% 
MAXCOM has made Global Communications Simple!!! 7 : 

TEN MODELS: oe y 
150 WATTS TO 10,000 WATTS e” 

S299. TO $1,999. <” “o oD 
° 

VSWR 1.5:1 oo Bon ee YEAR 
OR LESS a x SUARANDS 

ae a’? oo MOST MODELS 
- 

buw nurse wee 

Absolutely no tuning with a MAXCOM system. 
Simply connect, dial your frequency and talk... 

That's it, just TALK. 

OVER 3000 MAXCOM STATIONS WORLD WIDE 
MAXCOM, INC. BOX 502, FT. LAUD., FL.33302 

3BO5-527-5172 © 1086 maxcom, Inc. 
“MAXCOM WORKS” 

-ALITVNO -ALNVUVYND UVFA BAIA -SLLVM 000'OL OL SLAVM O0OT -AODNTIOISST LSIHOIH -UNALVANV 

NO MOVING PARTS-INSTANT MATCHING-9U Unm Inrur- 

THE BOTTOM LINE: 

CIRCLE 80 ON READER SERVICE CARD 

Say You Saw It InCQ 

EASY LISTENING 
@ FOR 810 TO 912 MHz BAND 
SUPER CONVERTER 8001 

@ FOR YOUR UHF SCANNING 
RECEIVER AND OTHERS 
A super-converter 8001 has been certified by 
res part 15 regulation. 

~ HOW TO ORDER 
| 
Name: 

Address: 

City: State: 

Ap a ehonen( ) 

Make Check or Money Order payable to 
GRE AMERICA, INC. 
Mail to: GRE AMERICA, INC. 
425 Harbor Blvd., Belmont, CA eae 
Unit Cost @ $59.94 x 

Qty. 
CA. Residents Add 6.5% Tax 
Shipping & Ranelleg @ $4.00/ 

Unittx 
Qty. 

PAYMENT METHOD 

O Check 

(1 Mastercard 

Card No. 

Expiration Date 

TOTAL > 

(1 Money Order 

0 Visa 

Signature 

PHONE ORDER: 800-233-5973 
or 415-591-1400 

P.O. Box 20548 

Reno, NV 89520 

12 Glen Carran Circle 

Sparks, NV 89431 

(702) 331-7373 fj 
i 

eet ALINCO 

® IC-02AT wacom ICON) | 

Reno Radio is the new kid on the block. Tough and hungry for 

business. Reno Radio has a policy on warranty | am sure you 

will enjoy. If your unit is returned and cannot be repaired ina 

reasonable time, Reno Radio will replace the unit with anew 

unit within 2 weeks of purchase, provided the returned unit 

has not been damaged or altered. This applies to the original 

owner and if the product was purchased at Reno Radio. Give 

us atry. | am sure you will be satisfied with our service and 
prices. 

73, Jim Myers, WA6ICB 
For Friendly Service Call President 
Dale Scott, KA7QYX /Store Manager 
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GOREVIEWS: 
The ICOM SM-10 
Graphic-Equalized, 

Compressor Desk Mike 

Ever increasing numbers of amateurs 
are becoming true devotees of beautiful 
sounding audio, and our continuous 

search for the ‘‘ideal’’ microphone or 
mike element tangibly supports that 
statement. Indeed, the quest to regain 
that classic vacuum-tube-type of audio 
“sparkle’’ often leads us from mike cir- 
cuit modifications to rigging various 
kinds of audio tailoring arrangements. 

Since each amateur’s ‘‘public image”’ 
and ‘‘first impressions” are directly influ- 
enced by on-the-air signal quality, such 
attractive audio pursuits are both logical 
and justified. Each person's voice char- 
acteristics are noticeably different, how- 
ever, which means there’s no single mi- 
crophone that’s perfect for everyone. Ad- 
ditionally, some amateurs prefer com- 
fortable mid-range audio for casual QSO- 
ing and/or higher pitched response for 

DX penetration. 
Enter ICOM’s new SM-10—a _ four- 

band graphic equalized, audio compres- 
sored, VU meter equipped desk micro- 
phone with continuously variable output 
pot, frequency up/down buttons, and mo- 
mentary or locking PTT buttons. This gem 
has everything except the kitchen sink, 
and it can be adjusted to make one’s sig- 
nal stand out like a shiny new car ona 
crowded and dirty freeway. The SM-10’s 
graphic equalizer can provide any type of 
mike response desired from boom-box 
bass to tin-can treble. Yous can even 
make a mood preference chart of control 
settings and vary your transmitted sound 
to mate with various occasions. 

The ICOM SM-10 is an impressive- 
looking item that closely resembles a 
small audio console. It measures 230 x 
110 x 30 mm (W,D,H), and its all-metal 

Eastwood Village No. 1207 So., Rt. 17, 
Box 499, Birmingham, AL 35210 

BY DAVE INGRAM*, K4TWJ 

ICOM’s new four-band graphic-equalized desk mike with audio speech compressor. It 
works well and looks great. 

case is finished in ICOM’s traditional 
gray. The mike may usurp a few more 
inches than usual of one’s desk room, but 
its features more than offset that incon- 
venience. The SM-10 is supplied with a 3 
foot cable and 8-pin mike plug for mating 
with ICOM’s presently popular transceiv- 
ers. It’s thus plug-in compatible with the 
735, 745, 751A model HF transceivers, 
plus the 3200, 27A/H, 32A, 45A, 47A, 
271A/H, 471A/H (great for OSCAR!), 120, 
and 1271 VHF/UHF transceivers. The 
mike’s required 13 volts at 15 ma operat- 
ing power is obtained, and its output au- 
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dio is connected to its host transceiver 
via its single mike cable. 

A Closer Look 
Since the SM-10 is essentially a super 

deluxe microphone, it can be understood 
easily through a visual tour of its top pan- 
el’s controls (see the photo). The mike’s 
graphic equalizer consists of four slider- 
type potentiometers mounted on the left 
side. The pots are calibrated in both audio 
frequency response and dB gain or atten- 
uation. The frequency range of each pot 
is 250 Hz (bass), 600 Hz, 1200 Hz (mid 

Say You Saw It In CQ 



T Canadian Distributor 

y +N = = | | NJ 9 Autry Eastcom Industries, Ltd. 
Irvine, CA 92718 4511 Chesswood Dr. 

CORPORATION (714) 458-7277 Downsview, Ontario, Canada M3J 2V6 
(416) 638-7995 

ASTRON POWER SUPPLIES 
¢ HEAVY DUTY © HIGH QUALITY © RUGGED e RELIABLE e 

RS and VS SERIES 

SPECIAL FEATURES PERFORMANCE SPECIFICATIONS 

© SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105 - 125 VAC 
e FOLD-BACK CURRENT LIMITING Protects Power Supply © © OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 

from excessive current & continuous shorted output. (Internally Adjustable: 11-15 VDC) 
* CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE: Less than 5mv peak to peak (full load 

except RS-4A. & low line) 
© MAINTAIN REGULATION & LOW RIPPLE at low line 

input Voltage. 
© HEAVY DUTY HEAT SINK @ CHASSIS MOUNT FUSE 
© THREE CONDUCTOR POWER CORD 

INSIDE VIEW — RS-12A © ONE YEAR WARRANTY © MADE IN U.S.A. 

[RASTRON “>00* 

MODEL RS-50A MODEL RS-50M 

RM-A Series 19” X 5% RACK MOUNT POWER SUPPLIES 

Continuous Size (IN) Shipping 
Model Duty (AMPS) HXWXD Wt. (Ibs.) 

MODEL VS-50M 

RM-35A 25 5% x 19x 12% 38 

RM-50A oy 5% x19 122 50 

¢ SEPARATE VOLT & AMP METERS 
RM-35M 25 5% x 19 x 12% 38 

MODEL RM-35A RM-50M 37 5% x 19 x 12% 50 

RS-A SERIES Continuous Size (IN) Shipping 

TB RSTRON os 

Duty (Amps) HxWXD Wt (Ibs) 

3% x 6%2 x9 5 
3Y% x 62 x9 9 
4x7%~x10% 10 

4x7%2 x 10% dt 
4V2x8x9 13 
5x9x 10% 18 
5x11x11 27 

6x 13% x 11 46 

e Switchable volt and Amp meter 

Continuous Size (IN) Shipping 
MODEL Duty (Amps) HxWxD Wt (Ibs) 

RS-12M 9 4%2x8x9 13 
RS-20M 16 5x9x 10% 18 
RS-35M 25 5x11x11 27 
RS-50M 37 6 x 13% x 11 46 

© Seperate Volt and Amp Meters 

© Output Voltage adjustable from 2-15 volts 
e Current limit adjustable from 1.5 amps to Full Load 

Continuous Duty ICS* 
(Amps) (Amps) Size (IN) Shipping 

MODEL @13.8V0C@10VDC@5V0C @13.8V HxWxD Wt (Ibs) 

VS-20M 1669 4 20 5x9x10% 
VS-35M 20) oo, 35 5x 11x11 
VS-50M 37 2210 50 6x 13% x 14 

e Built in speaker 

Continous Size (IN) Shipping 
MODEL Duty (Amps) HxWxD Wt (Ibs) 

RS-7S 5 4x7T4x 10% 

RS-10S He 4x7%x 10% 
RS-10L(For LTR) 75 4x9x13 

RS-12S 9 4%x8x9 
1 

MODEL RS-12S RS-208 16 5x 9x 10% 
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range audio), and 2400 Hz (treble), and 
the level of each pot canbe adjusted + 12 
dB from its center zero of ‘‘flat response”’ 
point. Moving the two low-frequency pots 
up 6 dB and lowering the two high-fre- 
quency pots down 6 dB from zero creates 
what | call a ‘‘sock over the mike’ bassy 
sound. Raising the two middle pots 9 dB 
yields a telephone or phone-patch type 
sound. Raising the 1200 Hz pot 3 dB and 
the 2400 Hz pot 12 dB while leaving the 
other two pots at mid-zero dB gives a pure 
crystal mike sound. I’ve personally found 
“stagger setting’ the pots from —6 dB 
for 250 Hz to +6 dB for 2400 Hz yields 
sparkling and crisp audio for my particu- 
lar voice, and unsolicited audio compli- 
ments are commonplace. 

There are two slider switches on the 
SM-10. One controls equalizer and com- 
pressor on/off, and the other selects low, 
medium, or high audio compression. The 
unit’s output pot controls overall mike 
gain or sensitivity. On the right side are 
two momentary pushbuttons for PTT. 
One acts as a ‘‘normal’’ PTT; briefly tap- 
ping the other one electrically locks the 
PTT on transmit. Tapping the ‘‘normal’’ 
PTT returns the rig to receive. Mean- 
while, a small LED below the VU meter 
blinks to signify transmit mode. The VU 
meter functions during both transmit and 
receive. Thus, it’s useful for checking 
background noises or level settings. The 
meter is not illuminated, but that’s no big 

deal. The mike’s up/down buttons are 
dandy for rig tuning, and extremely small 
frequency changes are possible by re- 
peatedly tapping either one. Finally, the 
mike’s gooseneck stand can be bent into 
any imaginable shape. The windscreen 
can be removed for increasing high 
tones, but that’s not necessary, since the 
graphic equalizer can provide any mike 
response imaginable. 

Using the SM-10 
Since more folks are exposed to my 

YAESU ICOM 

3401 South Blvd. 

Charlotte, NC 28209 

(704) 523-7003 
CIRCLE 56 ON READER SERVICE CARD 

IT’S NOW EASIER TO CALL DOC’S 
Locations for fast ordering and quick help 

And all your other favorite lines of Amateur gear 

DOC’S COMMUNICATIONS 

voice than my personal appearance, I’m 
continuously seeking the ‘‘ultimate’’ 
sounding microphone. Initially, adjusting 
and testing the SM-10 thus resembled 
turning a kid loose in a candy store. After 
connecting the mike to my IC-27A and ad- 
justing the equalizer while monitoring 
audio on a handheld talkie, my 2 meter 
FM signal sounded like a broadcast sta- 
tion. Adding a ‘‘touch”’ of high tone pre- 
emphasis merely involved raising the 
2400 Hz pot 3 or 4 extra dBs. 

The SM-10 was next connected to our 
|C-735 and equalizer-adjusted while mon- 
itoring on my classic Collins KWM-1 (us- 
ing its 3.1 kHz mechanical filter). Again, a 
few extra dBs of highs were added to 
create that special ‘‘sparkle’’ in trans- 
mitted audio. The results were everything 
desired, and signal quality compliments 
became a usual part of QSO returns. In 
fact, many amateurs called merely to ask 
what type of rig and mike we're using. | 
love it. As previously mentioned, the 
SM-10 can produce any type of response 
you desire. Just monitor the transmitted 
audio on a separate receiver and set the 
equalizer according to your own voice. 
Begin with all four pots at zero dB (flat re- 
sponse), and then move each in small 
steps (3 dB) and notice the differences 
until you reach ‘‘perfection.’’ Remember 
to use low power and a dummy load dur- 
ing those tests. | suggested using an extra 
receiver rather than a transceiver’s inter- 
nal monitor for audio checking to acquire 
an overall perfect response. I’ve found 
that any rig—regardless of manufac- 
turer—can have a slightly different trans- 
mit IF response, and compensations 
(within reason) can be achieved in (prior) 
audio stages. 

The SM-10’s internal amplifier and 
gain control allow it to be ‘‘worked”’ from 
any distance. You can ‘‘eat the mike”’ or 
talk from 2 feet away. Nice. When the 
SM-10’s audio processor and its host’s 
transceiver’s IF processor are used in 

KENWOOD ) 

702 Chickamauga Ave. 

Rossville, GA 30741 

(404) 866-2302 

or 861-5610 
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1. GENERAL 

e Current drain (13.8V DC): 

EQUALIZER ON Approx. 15mA | 

EQUALIZER OFF Approx. 8mA 

e Dimensions : 

230mm(W) x 110mm(D) x 30mm(H) 
© Weight : 

1.9kg 

. MICROPHONE UNIT 

@ Microphone: 

Broadband electret condenser 

e@ Number of semiconductors: 

Transistors 10 

Diodes 5 

@Type of microphone: 

Uni-directional 

e Output impedance: 

1002 

© Output level : 

0 ~ 30mV 

e Compression level : 

HIGH 45dB 

MED 35dB 

LOW 10dB 

3. EQUALIZER UNIT 

© Number of semiconductors: 

ICs 3 

Diodes 1 

© Signal-to-noise ratio: 

80dB 

e Distortion: 

0.05% 

© Equalizer: 2 

4 stages(+12dB) 

Fig. 1- Specifications of ICOM’s new 
SM-10 desk mike. 

tandem, a quite effective DX tool is pro- 
duced. | do advise watching the mike’s 
VU meter, however, as background noise 
can sneak up quickly under those circum- 
stances. 

Summary 
All aspects considered, the SM-10 is a 

very impressive unit. It makes me sound 
better onthe air than | doin person, and it 
adds sparkle to SSB audio. It’s agem. My 
only complaint is that it’s not available in 
a handheld mobile version. | look a bit 
strange with the thing strapped around 
my neck while driving down the street. 
The SM-10 is available from amateur 
equipment dealers nationwide and world- 
wide, and it’s backed by ICOM’s out- 

standing warranty. For more information, 

contact ICOM America, Inc., 2380 116th 
Avenue, N.E., Bellevue, WA 98004. Jitil 
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ROTATING TOWER 
SYSTEMS, INC. 

Creative Design Co.,Ltd. COMPLETE HARDWARE SYSTEMS TO 
ROTATE 45 or 55 TOWER 

(214) 
rosper, Texas 75078 347-2560 CD-78 

Rotatable DIPOLE Antenna 

for 3.5/3.8 MHz 
CIRCLE 28 ON READER SERVICE CARD 

PROPAGATION FORECAST 

BANDAID MUFPLOT 
IBM PC C64/APPLE 
$69.00 $30.00 AFA75-1 

Selectable HPF, MUF, FOT, LUF plots, Grayline, World Map, 

World Wide Beacon Network, OSL Data Bae 550 Taine Goa cope Ghased Siiays 

Database, Distance/Bearing, Graph or Table Output, FrequencyMHz 3.8 Impedance 50 ohms 
Excelent User Interface. Not copy protected. Front Gain dB Avg. 4-6 Element Length Max. 79ft 

F/B RatiodBAvg. 18 Boom Length 30 ft 

Base (2) Systems, 2534 Nebraska, Saginaw, MI 48601 Peels uae we i edeitaaene eae 
or Call (517) 777-5613 for orders or information. Power Capability 

CWI/PEP KW 2/4 

CIRCLE 29 ON READER SERVICE CARD CW: 50% Duty 

EVERYTHING IN WIRE ANTENNA SYSTEMS: BEAMS, SLOPERS, LOOPS, VERTICALS! 

SEE WHAT @ WE’RE DOING WITH ) 

Low COST 
ENGINEERED 

MAX PERFORMANCE 
BALUNS THAT WORK! = 318B 

es. & FROM ONLY 15.95 1 a Seas 
A SASE. FOR FREE 32 PAGE CATALOG JIM, WATHU 
D (804) 484-0140 BOX 6159 PORTSMOUTH, VA 23703 FrequencyMHz 14 21 28 ElementLengthMax 28ft 

ACCESSORIES: WIRE, COAX, INSULATORS, SWITCHES, 2M ANTENNAS, CONNECTORS Front GaindBAvg. 7.5 9 9.5 BoomLength 21 ft 
F/B RatiodBAvg. 20 18 20 Mast Diameter 2”-2%” 
Power Capability Weight 49 pounds 

CW/PEP KW 1/2 1/2 1/2 Wind Survival Rate 90 mil/h 

CW: 50% Duty Rotational Radius 17.4 ft 

Impedance 50 ohms 
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wi AMATEUR AND COMMERCIAL es 

COMMUNICATION SERVICES 

¢ REPAIRS e TESTS ¢ INSTALLATIONS 

e ALIGNMENTS e MODIFICATIONS ¢ EVALUATIONS 

e FCC, NABER, SBE and APCO Licensed 

e Modern Lab 
e 90 Day Warranty On Work Performed 
e Sales Of Commercial Land Mobile, Paging, Portabie And 

RC5A-3 
ANTENNA ROTATOR 

=: 

Indicator Control ° Mobile Telephone And Marine Equipment With Antennas And 

Other Accessories 
° KLM Electronics Repair Facility 

"Pe aon CEES (MN SOT 
Fri 8:00 am - 5:00 pm COMMUNICATIONS, INC. 

Gett N8CE 13313 FOREST HILL RD. 
517-626-6044 GRAND LEDGE, MICHIGAN 48837 

P.O. BOX 8771, Calabasas, 

Calif. 91302 

. ae j 
CIRCLE 83 ON READER SERVICE CARD Contact your Nearest Dealer Dealer Inquiries Invited 
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1500 WATT PEP TRANSMATCH KIT 1986-87 
: CATALOG 

Call Now $1.00 
Nel-Tech DVK-100 
Digital Voice Keyer 

in STOCK g 
$349 net io 

BASIC KIT— Basic Kit 1 
1 - rotary inductor 28h $154.95 

2 - 6:1 ball drives Plus $3.00 ; 

1 - 0-100 turns counter Shipping and handling ate 
2 - variable capacitors 23-208 pf 3500 v rms P.O. Box 973-C 

OPTIONS— 
enclosure (pictured in Sept. 86 CQ) 
4:1 balun kit CIRCLE 110 ON READER SERVICE CARD 

dials, terminals, ceramic standoffs, hardware, etc. available—send for catalog. 

THE BEST PLACE to BUY, SELL or 
TRADE NEW and USED EQUIPMENT 
NUTS & VOLTS MAGAZINE 
BOX 1111-Q * PLACENTIA, CA 92670 | 

(714) 632-7721 | 

| 

“NUTS & VOLTS 
HAM GEAR 
COMPUTERS 

SCANNERS * OPTICS 
TEST EQUIPMENT 

MICROWAVE 
SATELLITE 

Join Thousands of Readers Nationwide 
Every Month 

ONE YEAR U.S. SUBSCRIPTIONS 
$10.00 - 3rd Class © $15.00 - 1st Class 

PLANS + SERVICES. 
— 

GBs35.00 - Litetime - 3rd Class mittee’ 

PACKET RADIO 

Now you can receive packet radio transmissions from 

amateur (including the new Japanese amateur radio 
satellite JAS-1), military and government stations on 
your VHF & UHF receiver with our “PACKMON” pack- 

et radio monitor. 

The R/O modem and program cartridge plugs into the 
back of your Commodore computer. The only connec- 
tion to your radio is for the audio. There’s one adjust- 
ment to make... can you handle a screwdriver? The 
“PACKMON” displays its own tuning indicator on 
your computer’s monitor screen. Once it’s set, it’s 
set. From then on, ‘“PACKMON” and your computer 

take over. The received text scrolls off the screen and 
automatically goes into memory. You can recall the 

memory at your leisure. 

Here’s the bottom line: if you’re handy at soldering 
circuit boards (no beginners, now) we’ll send you a 
complete kit with instructions for only $39.95. Or, you 
can order an assembled and tested unit for only 
$59.95. Send us the model number of your Commo- 
dore computer (VIC-20, C-64, C-128) with check, mon- 
ey order, or VISA or MASTERCARD (add $3.50 ship- 

ping and handling) to: 

NEWSOME ELECTRONICS 
16975 Allen Rd. ¢ Trenton, MI 48183 

Tel. (313) 479-2100 
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MICROWAVE MODULES Lid. 

Pelham, NH 03076 

(603) 635-2235 

telex 887697 

$60.00 
$18.75 

PAY TV and Satellite 

Descrambling. 
75 pages of theory and schematics for 

all major systems. Fantasy and Anik-D 

schematics included. Most complete 

reference available on_ satellite 

scrambling $12.95. MDS Handbook $10. 

Stungun schematics $5. Satellite sys- 

tems under $600., $11.95. Printed cir- 

cuits, kits catalog $2. Complete line of 

satellite equipment. 

SHOJIKI ELECTRONICS CORP. 

1327Q Niagara Street 

Niagara Falls, NY 14303 

COD's 716-284-2163 
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The World’s Most Advanced 
Antenna System. 

DJ2UT Trapless Beams 

H.J. Theiler Corp. 

P.O. Box 5369 

Spartanburg, SC 29304 

(803) 576-5566 
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LIVERPOOL ENGLAND 

LINEAR TRANSVERTERS 

SSB — CW — AM— FM PX PRICE 
MMT 50/28-S 50 MHz 20 Watts $342.00 
MMT 144/28 144 MHz 10 Watts 186.00 
MMT 144/28-R 144 MHz GaAsFET 25 Watts 335.00 
MMT 220/28-S 220 MHz 15 Watts 242.00 
MMT 432/28-S 432/435 MHz 10 Watts 285.00 
MMT 1296/144-G 1296 MHz GaAsFET 2W 362.00 

MMT 1268/144 OSCAR Mode-L 2 Watt xmit 27800 

CONVERTERS 

MMC 144/28-HP 2m GaAsFET 7400 
MMC 432/28-S 70cm Down to 10m 83.00 

MMK 1296/144 23cm Down to 2m 186.00 

CALL FOR CATALOG AND OSCAR SYSTEMS 
PRICES SUBJECT TO CHANGE WITHOUT ADVANCE NOTICE 
VISA/MASTERCARD ACCEPTED. 

CONVERTERS 
PREAMPLIFIERS 
ATV — OSCAR 

74 

THE “PX” SHACK 
52 DRIVE 

POWER AMPLIFIERS 

PREAMPLIFIER BUILT-IN PX PRICE 

MML 144/30-LS 144 MHz 30 Watt HT AMP. $129.00 

MML 144/100-LS 144 MHz 100 Watt HT AMP. 232.00 

MML 144/200-S 144 MHz 200 Watt GaAsFET 395.00 

MML 432/30-L 432 MHz 30 Watt HT AMP 232.00 

MML 432/100 432 MHz 100 Watt ATV/SSB/FM395.00 

MML 432/50 432 MHz 50 Watt / 10 Watt in 204.00 

MML 1296/15 1296 MHz 15 Watts CALL 

PREAMPLIFIERS GaAsFET 

MMG 144V 2m RF Switched 65.00 
MMG 1296 23cm 111.00 

ATV 

MMC 435/600 70 cm Block Converter 55.00 
MTV 435 20 Watt 70 cm xmtr 285.00 

CALLING HOURS: 
11 AM — 3 PM orders 

6 PM — 10 PM technical 
EST. 

TUBES 
andIC’s 
FAST DELIVERY 

LOWEST PRICES 
call Toll Free (800) 221-5802 
In-depth Inventory - Industrial & Receiving Tubes 
Here are 2 dozen examples... 

3-500Z 85.00 | 8122 
572B 75.00 | 813 
811A 15.00 | MRF450 

135.00 
45.00 
12.95 

18.95 
MRFY55 = 14.95 
MRFY92_ 19.95 
6LF6 8.26 

6146B 8.75 | MRFY54 
M2057 15.00 
8950 12.50 
4CX250B 75.00 

6883B 9.50 | 6JS6C 7.46 
SG613 10.50 | 6CA7 6.91 

CHEMTRONICS CHEMICALS 
TUN-O-WASH 24 oz. $3.89 TUNER RENU 6 oz. $1.25 
TUN-O-POWER $3.39 FREEZE IT 22 oz. $3.39 

Major Manufacturers Factory Boxed and Full line of 
Sylvania ECG Replacement Semiconductors 

era ROM G snvamn 
Minimum order $25 00 pall .. Allow $3 UPS charge 

TRANSLETERONIC INC. 

eo 
Box No. C, 1365 39th STREET, BROOKLYN. NY 11218 

Tel. 718-633-2800/Watts Line 800-221-5802 
FAX # (718) 633-4375 
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HI-VOLTAGE RECTIFIERS 
14,000 VOLTS - 1 AMPERE 

IDEAL FOR 2 KW. 

LINEARS 

250 A. SURGE 

REPLACES 

866-872 

3B28 ETC. 

4 FOR $30.00 POSTPAID 
K2AW’s “SILICON ALLEY” 

175 FRIENDS LANE WESTBURY, N.Y. 11590 

Amateur Radio 

LICENSE PREPARATION 

Study Guides 

Get the RIGHT study material! 

Manuals have ali FCC Amateur Radio 

Operator multiple-choice questions, 

answers, distractors (wrong answers) 

and discussion as to why answer is 

right! 

FCC-NOVICE STUDY GUIDE 

(Element 2) 

FCC - TECH./GENERAL STUDY GUIDE. .$5.00 

(Element 3) 

FCC - ADVANCE STUDY GUIDE 

(Element 4A) 

FCC - EXTRA CLASS STUDY GUIDE 

(Element 4B) 

THE FCC RULE BOOK 

(Use in conjunction with Study Guide) 

Add $1.50 each manual for first class postage. 
Same day shipment! 

W5YI- VEC 
P.O. Box #10101-C, Dallas, TX 75207 

CIRCLE 34 ON READER SERVICE CARD 



DEN -TRONICS 
Amateur Radio & C mputers 

6102 Deland Road e Flushing, Ml 48433 
(313) 659-1776 

“YOUR PACKET CONNECTION” 
Kantronics @ Microlog @ AEA e Merlin 
Software for popular computers: 

AEA 

Software 

MBA-TOR 

Apple 

H-89 

ODX-64 

Kantronics Software 

Hamsoft 

Amtar 

Hamtex 

Amtorsoft 

Suptetap 

SWL TEXT 

IBM 

DQ-64 
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FREE EVALUATIO 
and ADVISORY SERVICE 

For professional electronic technicians 
by prestigious non-profit organization. 
Earn University Degree (Bachelors or 
Masters) through Home Study! Credit 
given for previous schooling and 
professional expels Upgrade your 
earning power. Free Details! 

CONTINENTAL EDUCATION ASSOCIATES 
P.O. Box 1197 - Champlain. NY 12919-1197 

A NON PROFIT 
ORGANIZATION 

GEM-QUAD FIBRE-GLASS 
ANTENNA FOR 10, 15, and 20 METERS 

Two Elements $235.00 
Extra Elements $164.00 

Price is 

F.0.B. Transcona 

INCLUDES U:S. 
; Customs Duty 

| KIT COMPLETE 
| WITH 

SPIDER 
ARMS 
WIRE 
BALUN KIT 
BOOM WHERE 
NEEDED 

2 element 2-meter Quad N/C on re- 

quest, offer with purchase of quad. 

WINNER OF MANITOBA DESIGN 
INSTITUTE AWARD 

OF EXCELLENCE 

Buy two elements now — a third 

and fourth may be added later with 
little effort. 

Get a maximum structural strength 
with low weight, using our “Tride- 
tic” arms. 

GEM QUAD PRODUCTS LTD. 
Transcona, Manitoba, Canada R2C 2Z5 
Box 53 Telephone (204) 866-3338 

Please send all reader inquiries directly. 
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CQ BOOK SHOP 
The Commodore Ham’s Companion sew 4 
by Jim Grubbs, K9EI 
The guide to selecting and using the Commodore computer 
for radio shack uses, including SSTV, satellite tracking, and 
packet radio, plus hardware and software available. In addi- 
tion, for $1.00 (list price $9.95) we will include ‘‘Command 
Post,’’ a collection of the series of articles which ran from 
Sept. '83 to June '84 and was devoted to using the Commo- 
dore machines in the shack. 160 pages, paperback, pack- 
age price $16.95. Order #G224. 

The Shortwave Propagation Handbook, 2nd ed. 
by George Jacobs, W3ASK, and Theodore J. Cohen, N4XX 
Anew, revised edition of the popular guide to all your propa- 
gation needs. Contains up-to-the-minute information and 
charts, and guides you through producing your own propaga- 
tion data. 154 pages, paperback, $9.95. Order #0137. 

Ameco Amateur Radio FCC Test Manuals 
Each book contains the latest FCC VEC test questions, plus 
ARRL multiple-choice answers followed by a complete, sim- 
plified discussion of each question written in an easy-to-un- 
derstand style. 
Novice Class, 64 pages, paperback, $3.50 Order #A221. 
General Class, 128 pages, paperback. $4.95. Order #A034. 
Advanced Class, 128 pages. paperback, $4.95. Order #A035. 
Extra Class, 128 pages. paperback, $4.95. Order #A220. 

RTTY Today 
by Dave Ingram, K4ATWJ 
A brand new, completely up-to-date handbook on RTTY, cov- 
ering the latest developments and techniques, plus use of the 
home computer for RTTY. Illustrated with photos, diagrams, 
Station setups, and RTTY gear. 112 pages, paperback, 
$8.95. Order #0211. 

Vertical Antenna Handbook, 2nd ed. 
by Paul H. Lee, N6PL 
Out of print for several years, this classic has been reprinted 
with updates, including an addendum on antenna design for 
160 meters. Other sections include feeding and matching, 
short verticals, ground effects, and much more. 139 pages, 
paperback, $9.95. Order #0208. 

The Joy of QRP i 
by Adrian Weiss, KEEEG/W@RSP 
For QRP enthusiasts, this new book by QRP expert Ade Weiss 
covers everything from the basics through the fine points in 8 
chapters. Includes approximately 50 tables, photos, and 
drawings. 151 pages, paperback, $10.95. Order #W222 

Confidential Frequency List, 6th ed. 
by Perry Ferrell 
The latest available information on the most interesting com- 
munications stations on the shortwave bands listed by fre- 
quency and callsign. Now also includes RTTY stations. De- 
tails schedules, emergency channels, alternates, and IDs. 
304 pages, paperback, $13.95. Order #6196. 

The Radio Publications Group—The ‘‘Bill Orr Series’ 
These easy reading classics belong in the library of any active 
ham. Loaded with practical how-to information, with tables, 
charts, and formulas arranged for handy reference. 
Beam Antenna Handbook, 200 pages, paperback, $7.95. 
Order #R143. 

Wire Antennas, 192 pages, paperback, $7.95. Order #R144. 
Antenna Handbook, 192 pp. paperback, $7.95. Order #R145. 
Cubical Quad Antennas, 112 pages, paperback, $6.95. 
Order #R146. 
VHF Handbook, 336 pp. paperback, $11.95. Order #R147. 
Interference Handbook, by W.R. Nelson, 247 pages, paper- 
back, $9.95. Order #R172. 

Ameco Novice Code and Theory Package 
A complete training package containing the 128-page Novice 
theory course and a 60-minute code cassette, which teaches 
how to send and receive code up to 8 words per minute, anda 
32-page book. Also included are FCC-type code and theory 
examinations to help even a rank beginner get a ticket fast! 
$8.50. Order #A024. 

Get ***Connected to Packet Radio 
by Jim Grubbs, K9EI 
Billed as ‘‘The Packet Radio Handbook, ’’ this book is devot- 
ed exclusively to packet operation from beginning through 
intermediate levels. Includes history, TNC information, how 
to successfully operate packet radio, HF versus VHF packet, 
and more. 200 pages, paperback, $12.95. Order #G223. 

CQ BOOK SHOP 76 North Broadway, Hicksville, NY 11801 

QTY. ORDER # TITLE PRICE 

Shipping charges $2.00 per order. Shipping charges 
waived on orders of $50.00 or more. Books shipped 
best way. All orders are processed the day they are 
received, but please allow 30 days for delivery within 
North America. 

State 

0 Check O MasterCard (1 VISA 

Card No. 

D4 

Signature required on all charge orders: 
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Antennas & Accessories 
A LOOK AT THE SHACK FROM BOTH ENDS OF THE COAX 

a monthly feature by 

KARL T. THURBER, JR., W8FX 

Hamshack Computers: Part IV 

W8FX continues his examination of the PC in 
the hamshack with Part IV. In the first three in- 
stallments he looked into computer selection, 
installation, and operation. This time he dis- 
cusses requirements for computer care and 
maintenance. Check out this month’s install- 
ment to help keep your micro’s chips feeling 
chipper. —K2EEK 

Least time we continued our series on the 
hamshack personal computer (PC). After dis- 
cussing computer selection and installation in 
previous columns, we followed up with a num- 
ber of specific hamshack applications. We 
also presented some general operating tips 
and procedures. This month we’ll peer into 
computer care and maintenance, with the 
view to helping you ensure that your PC’s chips 
don’t go down prematurely. We’ll also take a 
look at some new hamshack reading matter 
and software. 

Computer Care 
It’s not necessary to assume that ‘‘comput- 

er troubles”’ will inevitably strike your equip- 
ment. Computers and associated peripherals 
tend to be quite reliable. When something does 
go wrong, it’s not the end of the world, in that 
what's gone wrong can be fixed. Neverthe- 
less, it’s important to focus on three major as- 
pects of the computer care and maintenance 
equation: preventive maintenance, problem 
analysis, and repair. Let’s put them into per- 
spective. 

1. Preventive Maintenance. Computers tend to 
need little routine maintenance, though a few 
preventive maintenance tips and procedures 
are in order. We've touched on some of these 
mostly common-sense items previously, but 
it’s useful to review and amplify them here. Af- 
terall,asinmany aspects of life, a little preven- 
tion up front may eliminate the need for hind- 
sight later on. 

Keep your PC clean, and don’t eat, smoke, 
or drink around the computer system. Don’t 
operate the computer in environments in 
which a great deal of dust or other foreign par- 
ticles willbe encountered. It’s best to keep the 
computer equipment (and especially the key- 
board) covered when not inuse. Keep the com- 
puter hardware away from windows, in order 
to prevent exposure to direct sunlight and to 
weather elements. Provide good ventilation 
for the computer, especially if power-consum- 
ing accessories and circuit board ‘“‘cards’’ 
have been installed inside the PC. Treat all 
power cords and connecting cables with care, 
keeping in mind that internal conductors can 
be broken or short out, thus causing malfunc- 
tions. Ensure that the PC is operated through a 
power strip and surge suppressor to prevent 
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“Mechanical marvels”’ such as this required a good deal of maintenance to keep them running. 
Modern computer equipment requires little in the way of maintenance, though a little preventive 
“TLC”’ (tender loving care) can go a long way toward keeping your system up and running. This 
column has some computer care and maintenance tips you should find useful. (W8FX photo) 

possible damage from powerline transients. If 
a modem is used, it’s best to isolate it from the 
telephone line when not in use. 

External disk drives should also be provided 
with adequate ventilation, particularly if they 
will be operated for extended periods of time. 
When the drives are not in use, their doors 
should be closed to prevent dust, dirt, and for- 
eign objects from entering. Keep the area 
around the drives clean, being on the lookout 
for small pieces of wire, solder, screws, and 
the like, which can enter through the drive ac- 
cess door opening. The disk-drive heads 
should be kept clean, either by cleaning the 
heads directly or by using a commercial head- 
cleaning kit (be sure to check out head cleanli- 
ness before assuming you have a head align- 
ment problem or other major drive malfunc- 
tion). The disks themselves should be safely 
stored away in their protective sleeves when 
not in use to keep out dust and to prevent 
scratching. The disks should not be subjected 
to extremes of heat or humidity. They are best 
stored in special disk holders designed for the 
purpose. 

Interconnecting cables give a lot of trouble. 
Indeed, many annoying intermittent computer 
problems can be traced to dirty connectors 
and card ‘‘fingers.’’ Make sure that all plugs 
and connectors are firmly seated, and that 
there is not pressure on them; a crooked plug 
may make poor contact or cause a disastrous 
short circuit. Periodically clean the comput- 

er’s and peripherals’ various port connectors 
and plugs with alcohol or contact cleaner (but 
take care to only do this when the power is off). 

The keyboard is a frequent source of erratic 
computer operation. The surface of the key- 
board is the area most likely to receive a build- 
up of dirt, oil, and grime, which may gravitate 
inside. An obvious preventative here is to wash 
your hands before using the keyboard. A week- 
ly cleaning with a slightly damp cloth should 
keep the keyboard in good condition; lightly 
blowing it out from the outside using a ‘‘mini- 
vacuum”’ is a good idea, too. On some key- 
boards it’s possible for the user to open the 
board and clean the contacts. However, this 
should only be attempted if you know exactly 
what you're doing. 

2. Problem Analysis. Sooner or later you may 
have computer problems—welcome to the 
“club.”’ These difficulties may be small and ir- 
regular, such as problems in loading or saving 
data, or you may one day find that the comput- 
er refuses to come to life at all when the power 
switch is thrown. Your problem then is to find 
the source of the problem, assessing whether 
the malfunction represents operator error, 
hardware failure, or software failure, or possi- 
bly some combination of these. 

The first prerequisite for educated trouble- 
shooting is a basic familiarity with all of the 
hardware and software components of your 
system. Two basic troubleshooting rules ap- 
ply: (1) that of going from the simple to the com- 
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plex; and (2) the substitution of working periph- 
_erals, cables, chips, or software to isolate the 
problem, thereby systematically eliminating 
the variables. Deciding what's wrong is not al- 
ways easy. However, you can try to recall if the 
problem ever appeared before, and what steps 
you took to cure the malfunction. Trying to re- 
produce that situation may be useful. Need- 
less to say, if you’re not sure of what you’ re do- 
ing, don’t do it! 

Before assuming a hardware or software 
problem, consider the possibility of operator 
error. Even the most experienced computer- 
ists make mistakes; modern computer sys- 
tems are so complex that depressing the 
wrong series of keys canlock up the computer. 
Be sure to refer to the hardware and software 
users’ manuals to check for the possibility of a 
wrong, omitted, or out-of-sequence procedure 
causing your apparent computer malfunction. 
Many of the better users’ manuals have exten- 
sive troubleshooting sections that can help 
you pinpoint perplexing problems. 

If you suspect hardware problems, bear in 
mind that identifying which piece of hardware 
is responsible for your problem is largely one 
of substitution. If you can, take your entire sys- 
tem to the home of a like-equipped individual. 
Swap out equipment, trying to isolate which of 
your system’s components is defective. In 
general, hardware swapping is fairly safe, al- 
though if your power supply is bad, it’s possible 
that a bad supply might damage the other PC. 
Diagnostic programs are available for most 
computers to check major chips and ports in 
your computer, as well as the disk drive’s 
alignment. While these programs are most 
useful to someone with good computer techni- 
cal skills, the programs are nevertheless help- 
ful in alerting you to potential problem areas. 

If you’re fairly comfortable in opening your 
computer’s case, you can look for the obvious 
problems, such as poorly seated chips, loose 
cables, andthe like. However, unless you area 
skilled computer technician, it’s unwise to go 
much beyond this point with your diagnosis. 
You may wish to merely satisfy yourself that 
the problem isn’t an obvious thing such as a 
chip nearly out of its socket, or an edge card 
that's become dislodged. 

Software failure can result from electrical or 
physical damage to your program or data 
disks. Are problems confined to a single pro- 
gram or file, or do they relate to most or all soft- 
ware? Use backup disks if you have them avail- 
able, and try your suspect disks in a friend’s 
disk drive. Be sure to determine whether 
you're using any additional peripheral equip- 

ment with your system that may be interfering 
with proper operation of a program: a new key- 
pad, modem, ‘‘card,’’ fast loading device, 
printer, etc. Ifso, disconnect the device and try 
to repeat the problem. Consider, too, that if 
software problems occur only in one routine of 
a particular program, they may represent er- 
rors or ‘‘bugs’’ in the software. Certain pro- 
gram problems, particularly those relating to 
printouts, may be the result of an incomplete 
or erroneous installation of the program on 
your computer. In this case, you should care- 
fully reread the software’s installation instruc- 
tions. 

3. Computer Repair. Few of us, even those of 
us who aren't afraid to poke around inside a 
ham transceiver, are comfortable doing any 
but the most superficial of computer repairs. 
For most, the watchword is (or should be), if 
you're not sure of what you’re doing, don't do 
it. Nevertheless, even if you don’t do your own 
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Whether you're already on packet or are just 
thinking about getting on with ‘‘the packet rev- 
olution,’’ Jim Grubbs, K9EI’s new book, shown 
here, is excellent for both the beginner and the 
intermediate packeteer. Jim’s book contains 
more than 200 pages and is available from 

CQ’s Book Shop. 

repairs, there are some repair considerations 
to keep in mind. 

A disciplined check of the complete com- 
puter system and/or the software in questionis 
invaluable for the time when you turn over your 
computer to a professional technician for re- 
pair. Isolating which component of your sys- 
tem is the likely culprit is an important step in 
getting your system repaired expeditiously 
and avoiding costly ‘‘false starts’ and call- 
backs. Jotting down notes as you went through 

the troubleshooting process of elimination is 
invaluable to assist the technician in diagno- 
sis. You should be able to save the technician 
time and yourself money by completing a solid 
preliminary diagnosis. 

While technical repair information is be- 
yond the scope of this article, if you're so in- 
clined you can get a good deal of computer re- 
pair information in magazines such as Ra- 
dio-Electronics and Personal Computing, as 
well as many machine-specific computer 
magazines, which frequently run repair arti- 
cles. Users’ groups constitute a good source 
of technical and repair information. Too, local 
trade and technical schools and junior col- 
leges offer computer repair courses, as do na- 
tional correspondence schools. If you want to 
do some serious work on your PC, then you'll 
want to obtain the manufacturer's technical or 
service manual. 

Where to take your PC for repair? The exact 
answer to this question depends on your par- 
ticular brand of PC. The PC’s user’s manual 
should contain specific instructions on obtain- 
ing warranty and non-warranty repair. With 
some makes, there will be no local service 
center, and you will have to box up your system 
for shipment to a distant repair depot. Again, 
users’ groups can share members’ experi- 

ences with repairs; bear in mind that knowl- | 
edgeable repairmen interact with users’ 
groups and may advertise their services in 
their newsletters and on their computer bulle- 
tin boards. Too, many technically qualified 
hams who do work on ham gear may also work 
on some brands of computers, so consider 
that possibility also. There is a risk, though, in 
giving your machine for repair to an indepen- 
dent repairman, as he may not have access to 
up-to-date schematics and repair information, 
and obtaining parts may be difficult or impossi- 
ble for anyone not recognized by the manufac- 
turer. 

When automobiles, TVs, VCRs, and other 
technological marvels made their appear- 
ance, their breakdown often signaled traumat- 
ic situations. While breakdowns of these de- 
vices still occur, we've learned to control them 
and to deal with the problems of maintenance 
and repair. So it is with computers, which 
represent just another, albeit ‘‘hi-tech,’’ type 
of machinery. With proper care and repair, a 
computer will last for many years and will con- 
tinue to do the job it was designed to do. 

From the Bookshelf 
Get ** *Connected to Packet Radio. No mat- 

ter where you turn these days, there is one sub- 
ject that is sure to come up: packet radio. 
Billed as ‘‘The Packet Radio Handbook,”’ Jim 
Grubbs, K9El’s new book is the first book | 
have seen that is devoted exclusively to pack- 
et radio operation. Its three major sections 
cover packet radio from the beginning through 
intermediate levels. 

Inthe first chapters Jim examines packet ra- 

dio history. For those considering the pur- 
chase of a technical node controller (TNC) for 
packet radio, information and comparisons 
are provided on several popular commercial 
designs. Following chapters take the reader 
through a step-by-step process leading to a 
successful first packet radio contact. The in- 
troductory section continues with information 
on possible problems, useful commands, and 
a discussion of HF versus VHF packet opera- 
tion. Information on where to find additional 
packet information (magazines and newslet- 
ters) is included. 

A second section includes more advanced 
information. Details on using the Xerox 820 
computer as both a packet terminal and a 
packet bulletin board are included. A chapter 
on accessories examines most everything 
from special software to connect alarms. The 
book’s final pages include details on special 
packet operations, including bulletin boards, 
and an appendix includes a handy glossary, 
bibliography, address list, frequency table, 
and command summaries. 

The 200-page paperback is available for 
$12.95 plus $2.00 shipping and handling from 
CQ’s Book Shop. We should note that Jim is 
also the author of The Commodore Ham's 
Companion and the ‘‘Command Post”’ series 
of reprints, which we described in the Febru- 
ary Antennas & Accessories column. 

Two from W5QJR. We had the opportunity to 
have an‘‘eyeball QSO”’ with Ted Hart, W5QJR, 
at this spring’s Orlando Hamcation. Ted is an 
intrepid antenna designer and experimenter 
who has two interesting books to his credit. 
The first of these is The Rules of the Antenna 
Game, subtitled ‘‘What Every Ham Must Know 
About HF Antennas.” A highly readable and 
practical book, it was written with the idea of 
clearly presenting the rules of the antenna 
game as Tedsees them, especially for the ben- 
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efit of the new amateurs and those without a 
technical background. The reader is led 
through antenna design, construction, and 
testing to show just how simple it really is to 
build a good-performing antenna, if some of 
the key rules are kept in mind. Ted presents 
some 10 antenna rules, really truisms that 
should be followed for best results, and he in- 
cludes some 30 figures in his 41-page book to 
amplify his discussion. Both vertical and hori- 
zontal antennas are covered. The book repre- 
sents an excellent primer for the beginner. 

Ted’s other book is Small High Efficiency 
Antennas, which is intended to showcase the 
virtues of transmitting loop antennas. In this 
book he attempts to dispel the belief that the 
loop is practical and efficient only for receiv- 
ing. He shows, in his 92-plus page book, that 
the physically small rectangular or circular 
loop can represent an efficient and effective 
HF antenna, provided that large-diameter tub- 
ing is used, the loop is capacitor-tuned (rather 
than inductor-tuned), and the loop is between 
¥ and % wavelength in diameter. Ted’s book, 
which contains loop construction details that 
practically anyone with a hacksaw can follow, 
should be of particular interest to the small city 
lot or apartment ham, who may have given up 
operation on the lower HF bands, such as 160, 

80, and 40 meters. 
Ted’s books are available for $5.95 and 

$11.95, respectively, plus $1 shipping and 
handling. They are available from W5QJR An- 
tenna Products, P.O. Box 334, Melbourne, FL 

32902. 
Apple Graphics. Bill DeWitt, W2DD, did CQ’s 

slowscan column for many years. We note 
now that Bill has a new computer book on the 
stands, HiRes/Double HiRes Graphics for the 
Apple lic and Apple II Family. Designed for the 
computerist who is interested in advanced col- 
or graphics, Bill's book provides the tools 
needed to paint and draw advanced graphics. 
The book includes all necessary programming 
and operational details, with explanations of 
low and high resolution commands, a discus- 
sion of shapes and shape tables, and numer- 
ous demonstration programs. His guide also 
explains a variety of techniques for generating 
graphics by modifying off-the-shelf graphics 
packages. With its clear explanations and 
complete instructions, the book should open 
up anew world of computer graphics possibili- 
ties for the serious Apple user. Bill's book 
(ISBN 0 471-83183-2) is published at $16.95 by 
the Wiley Press division of John Wiley & Sons, 
Inc., 605 Third Avenue, New York, NY 10158. 

Software of Note 
Ham Data Co. Update. Ham Data’s proprietor, 

Chip Lohman, NN4U, has been cranking out 

Commodore-based software since 1982, and 
we’ve featured Chip’s software before in our 
column. To review, Chip offers several inex- 
pensive but full-featured C-64 logging pro- 
grams, including Master Log™, Super Log™, 
and Contest Log™; a code-training program, 
Computer Morse ™; and several ‘‘DX tools’’ 
such as Propagation Chart™, Antenna De- 
sign™, and the new DX Tool Kit™. The latter 
two programs should be of particular interest 

to readers of this column. 
Antenna Design is an antenna experiment- 

er’'s package that is designed to aid in the trial- 
and-error process of antenna development. It 

performs all the math required for initial speci- 
fications, and helps keep track of final dimen- 
sions and other important adjustment data. 

| The program includes features such as an on- 

screen calculator, metric to English conver- 
sions, printer screen dump, on-screen or print- 
ed SWR curve chart, and an inventory or rec- 
ord-book section. The record book allows you 
to keep track of various antenna parameters 
and settings, such as type and number, switch 
positions, adjustment date, dimensions, 
notes, etc., which can be saved to disk for fu- 
ture reference. The program also computes 
the resonant length for transmission lines, 
matching stubs, and various types of anten- 
nas. Standard value or custom velocity factors 
may be used when calculating transmission 

lines. 
| particularly liked the program’s record- 

book feature. The ability to systematically re- 
cord and store various antenna design param- 
eters and experimental results, including SWR 
measurements, is very handy, and puts this 

$9.95 gem in a class above most of the similar 
antenna design programs I’ve seen. Fig. 1 
shows a record for a hypothetical experimen- 
tal antenna, while fig. 2 is the SWR chart for 
that antenna as produced by the Antenna De- 
sign program. Both of these printouts were 
generated from records that had been saved 

to disk. 

DX Tool Kit is Chip’s newest program (at 
$24.95), and it incorporates the features of his 
earlier Propagation Chart program, a beam 
heading and long path generator, a grayline 
calculator, and a sunrise-sunset routine. The 

menu-driven program is one of the first that al- 
lows integration of propagation conditions, 
beam heading, and sunrise/sunset determina- 
tion ina single program, although several pro- 
grams are on the market that perform some of 
these calculations. 

The Propagation Chart portion of DX Tool Kit 
is based on the MINIMUF 3.5 algorithm, and it 
computes both the MUF (maximum usable fre- 
quency) and FOT (frequency of optimum trans- 

mission), aS well as a general beam heading 
and distance to receiver. The Beam Heading 
program module produces a custom beam- 
heading chart from your QTH to over 400 loca- 
tions; both direct and long paths are displayed. 
The Sunrise module allows you to forecast 
your sunrise and sunset times, to make rough 
estimates of future grayline conditions. The 
Grayline module allows you to take advantage 
of potentially unique dusk and dawn condi- 
tions, by listing those QTHs along the grayline, 
that are within up to 30 minutes of your sunset 
and sunrise. Armed with Grayline, MUF, and 
beam-heading information, your chances of 
making contact with that ‘“‘rare DX’’ are, of 
course, greatly improved over seat-of-the- 
pants techniques. Fig. 3 is a typical grayline 
chart produced by the DX Tool Kit, and it shows 
sample sunrise and sunset targets from the 

author’s QTH. 
For more information, contact Skip Loh- 

man, NN4U, at Ham Data Co., 3331 Bybrook 
Lane, Woodbridge, VA 22192. 

HAM-PAC. From Glen Gardner, Jr., AA8C, 
comes word of HAM-PAC, a continually updat- 
edcollection of useful and interesting Commo- 
dore 64 disk-based programs for the amateur 
and the electronic hobbyist. HAM-PAC, which 
has gone through several versions and en- 
hancements, consists of at least seven pro- 

grams. These have included a Morse code 
trainer, a CW keyboard program, a computer- 
assisted electronic design program, two 
graphics drawing utilities, a logging program, 
and a disk copier. While some of the early pro- 
gram versions had some bugs, Glen has 
worked hard to update his programs, and he 
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Fig. 1- Antenna design program record book 
sample. Shown here is a record for a hypotheti- 
cal experimental antenna, as maintained by 
the Ham Data Antenna Design program. See 
text for details. This program is offered by the 
Ham Data Co., 3331 Bybrook Lane, Wood- 

bridge, VA 22192. 

has a very liberal and inexpensive program 
upgrade policy. HAM-PAC is available from 
Glen for around $12.50 postpaid; check with 
him for the current HAM-PAC version, the set 
of programs offered, and price. 

Glen also offers a C-64 database program, 
FILEMASTER, for $9.50. The menu-driven pro- 
gram is designed to handle small files with 
speed, and it makes use of single key com- 
mands for simplicity. A set of disk-handling 
commands is also included. As this column is 
written, the program is available only for the 
C-64, but by the time this appears in print, a 
C-128 version should be available. 

Glen offers some interesting comments re- 
garding the C-128, from a software develop- 
er’s viewpoint: ‘“‘One thing | have noticed 
about the 128 is that the only real difference 
between it and the 64 is its massive, bank- 
switched memory. However, even the 64 em- 
_ploys this technique to an extent. From a de- 
velopment standpoint, there really is little dif- 
ference between the C-64 and the C-128. The 
graphics are the same, the screenis the same, 
the disk I/O is the same (or pretty much so). 
This means that the only advantages one 
might have with the 128 are easier program- 
ming with BASIC V7 and increased memory 
capacity. | think that most of the software writ- 
ten for the C-128 mode will emphasize the 
128’s memory capacity. Anything else might 
as well be written for the C-64 mode, in order to 
reach a larger customer base.” 

For more information, contact Glen E. Gard- 
ner, Jr., AA8C, PO Box 387, Chillicothe, OH 

45601. 
New from Epyx. Anyone who reads our col- 

umn knows that we’re strong supporters of 
Commodore computers: they’re inexpensive 
and capable, and the ham software base for 
themis the largest of any PC. We recognize the 
limitations, as well, which focus primarily on 

the C-64’s 40-column screen, limited memory, 

and especially, super-slow disk-drive access. 
In the November 1985 column we men- 

tioned some disk-drive enhancement utilities, 
such as the Epyx FastLoad™ utility cartridge 
which significantly speeds up disk loading op- 
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SWR CHART FOR ANTENNA # 2 

GRAYLINE CHART FOR W8FX 
DATE: 7 4 1986 

COORDINATES = 32.48 / 86.3 (MILLBROOE AL) 
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Fig. 2.- Antenna design program SWR chart sample. This SWR chart as 
printed out by the Antenna Design program was produced from the 

data contained in the ‘‘antenna record” shown in fig. 1. 

erations by up to a factor of five. FastLoad has 
since been joined in the marketplace by sever- 
al competitors with products that have similar 
features, such as Access Software’s Mach5™ 
and Mach128™ cartridges, and Pro-Line Soft- 
ware’s GT4™ speedup utility, all of which have 
found a welcome home in hamshacks. Epyx 
has come up with something entirely new, 
however, known as the Vorpal™ Utility Kit. 

This is a disk-based product which allows 
the Commodore 64 (or C-128, operated in C-64 
mode) to handle a new type of disk file, the Vor- 
pal file. Files which have been saved in this for- 
mat load up to 25 times faster than do normal 
disk files. The Epyx disk provides all of the tools 
needed to work with Vorpal files on the Com- 
modore 1541 and 1571 disk drives. The pack- 
age also includes several useful disk manipu- 
lation utilities—disk and file copiers, file util- 
ities, and a head alignment/speed check. 

Using this utility package, one essentially 
takes a ‘‘normal’’ BASIC program file and con- 
verts it to a Vorpal-style file in order to make it 
suitable for high-speed loading. Vorpal files 
are loaded as usual into the computer, but a 
special loader must be placed on the program 
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disk, or already be in the computer’s memory, 
for the ‘‘Vorpalized’’ files to be loaded. None of 
this file manipulation is complicated, however, 
and|cansee where this special file format has 
great potential for working with very long 
BASIC programs, which can now load ina mat- 
ter of a few seconds. | should note that BASIC 
programs work fine in the Vorpal format, 
though some machine-language programs do 
not. Epyx feels very confident about the utili- 
ty’s potential, as it has indicated that the Vor- 
pal Fast Loader will be incorporated in future 
Epyx products for the C-64 and C-128. If you 
write your own C-64 programs, this utility is 
probably for you! 

If you do your own C-64 programming, you 
might also be interested in the Epyx Program- 
mers’ BASIC Toolkit™. This is a comprehen- 
sive programmer’s utility package that boasts 
“assembly language graphics with BASIC 
convenience.”’ It adds about 100 new com- 
mands to Commodore’s resident BASIC, in- 

cluding major operating system enhance- 
ments, such as a complete disk I/O upgrade. 
This I/O upgrade features a directory listing 
command, terse disk command syntax, and 

(GMT) 
00:52 (GMT) 
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Fig. 3- DX Tool Kit grayline chart. Shown above is a typical grayline 
chart as produced by the DX Tool Kit program. It shows sample sunrise 
and sunset targets from the author’s Alabama QTH. Program is avail- 

able from the Ham Data Co. 

LOADI/SAVE for graphics, sprites, and charac- 
ter sets. The Epyx Programmers’ BASIC Tool- 
kit’s advanced utilities include graphics tablet 
drivers and printer commands that help you 
develop professional-quality application pro- 
grams for database processing and business 
graphics. In addition, the Epyx Toolkit has very 
complete interactive sprite and font editors 
that help to make it a ‘‘super’’ game design 
tool. 

Both of these new Epyx products are mod- 
estly priced and are widely available discount- 
ed for under $30 each. For more information 
on them, contact Epyx, Inc., 1043 Kiel Court, 
Sunnyvale, CA 94089. 

Wrapping It Up 
That does it for this month. Here we’ve 

looked at hamshack computer care and main- 
tenance. We've also reached out for some in- 
teresting books for the hamshack and ex- 
amined some new software offerings. Next 
time we'll wrap up the computer series with a 
close look at computer software for the ama- 
teur radio operator. See you then. 

73, Karl, W8FX 
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Contest Calendar 
NEWS/VIEWS OF ON-THE-AIR COMPETITION 

a monthly feature by 

FRANK ANZALONE, W1WY 

W. are still holding several plaques 
won in the 1984 World-Wide Contests 
due to a lack of shipping information from 
the winners. If you are in that group con 
tact me directly. This does not apply to the 
1985 winners announced in the Septem- 
ber and the October issues of CQ. 

The Calendar of Events for the begin- 
ning months of 1987 threatens to become 
somewhat confusing. The last day of Jan- 
uary and February falling on a Saturday 
and the first day of the following month 
falling ona Sunday makes for a confusing 
situation. This therefore does not qualify 
as the first FULL weekend of that particu- 
lar month. Are you confused? So were 
many of the organizers who in the past 
have scheduled their activities on a full 
weekend of the month. Hopefully, some 
of these overlapping dates will be final- 
ized in time for me to give a more detailed 
explanation next month. 

Received in time for this month’s col- 
umn is an announcement from Jarma, 
OH2kI, that he expects to be active from 
Gibraltar in this year’s WW CW Contest. 
The call had not been issued as of this 
writing, but it probably will be a /ZB2 like it 
was last year. 

Too late for last month’s issue was a 
letter from Bob, KH9AC, requesting infor- 
mation about our phone contest in Octo- 
ber. Rules and log forms were sent to 
Bob, so hopefully we will be hearing some 
activity from Wake Island. 

The above information has been for- 
warded to most of the prominent DX bul- 
letins, so the deserving will be informed 

before the dates of the contests. 
Deadline for material for the February 

issue is November 15th, and December 
15th for the March issue. My home ada- 
dress is where it should be sent. 

73 for this time, Frank, W1WY 

ALARA YL/0M Contest 
0001Z to 2359Z Saturday, November 8 

Organized by the Australian Ladies 
Amateur Assn., this activity is open to all 
YLs, OMs, and SWLs worldwide. YLs 
work everyone, OMs work YLs only, and 

SWLs log YLs only. 
Use all five bands, 3.5 through 28 MHz. 

Each station may be worked on each 
band and each mode for point credit. 

Exchange: RS(T), QSO no. starting with 
001, and name. (ALARA members will 

identify.) 
Scoring: Phone—ALARA contacts 5 

14 Sherwood Road, Stamford, CT 06905 
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Calendar of Events 

CQ WW DX Phone Contest 
YLRL Anniv. SSB Party 
Int. Police Assoc. Contest 
ARRL CW Sweepstakes 
ALARA YL/OM Contest 
European RTTY Contest 
Czechoslovakian DX 
AOEC 160 Meter Contest 
Oceania QRP CW Contest 
ARRL Phone Sweepstakes 
CQ WW DX CW Contest 
ARRL 160 Meter CW 
Telco. Pioneers QSO Party 
ARRL 10 Meter Contest 
UBA SWL Competition 
Crazy 8’s HF VHF UHF 
CQ WW 160 Meter CW Contest 
YLISSB CW Contest 
QCWA CW QSO Party 
YLRL YL-OM Phone Contest 
CQ WW 160 Meter SSB Contest 
ARRL DX CW Contest 
YL 1ISSB Phone Contest 
YLRL YL-OM CW Contest 
ARRL DX Phone Contest 
QCWA Phone QSO Party 
CQ WW WPX SSB Contest 

+ * 

e) oO + 

* Covered last month. 

points, non-member YL contacts 4 
points, OM contacts 3 points. 
CW—Double above points for CW con- 

tacts. 
SWL—5 points for ALARA contacts 

logged, 4 points for non-member YL sta- 
tions logged. 

Frequencies: CW—28150, 21150, 
14055, 7015, 3530. Phone—28500, 
21190, 21360, 14190, 14290, 7110, 3580 
(plus or minus). (A poor choice of 7. and 
3.5 frequencies on phone for USA partici- 
pation—ed.) 
Awards: A wide selection of certificates 

to YL, OM, and SWL winners in each 
country, continent, VK call area, and 

overall score. The Florence McKenzie 
CW Trophy to the top-scoring VK YL 
Novice operator. 

Logs must be received by December 
31st by the ALARA Contest Manager, 31 
Cadell Street, Wentworth 2648, N.S.W. 
Australia. 

Czechoslovakian Contest 
1200Z Sat. to 1200Z Sun., Nov. 8-9 

There have been no changes in the for- 
mat of this year’s OK-DX Contest. It still 
remains a world-wide-type contest, how- 
ever, So do not limit your activity to work- 
ing OK’s only. 

Use all six bands, 1.8 to 28 MHz. The 
same station may be worked once per 
band, either phone or CW, for QSO and 
multiplier credit. 

Classes: Single operator, both single 
and all band, multi-operator all band only, 
and SWL. (Club stations will be consid- 
ered multi- operator. 

Only one transmitter and one band per- 
mitted during the same 10-minute period, 
no QSYing to another band. 

Exchange: RS(T) and number of your 
ITU zone. 

Scoring: One point per QSO; 3 points if 
it’s with a Czech (OK4/mm 1 point only). 
Own country may be worked, but for mul- 
tiplier credit only. 

Multiplier: Sum of different ITU zones 
worked on each band. 

Final Score: Total QSO points from all 
bands times the sum of the zone multipli- 
ers from each band. 

A penalty of three additional contacts 
of the same point value will be deducted 
for each duplicate QSO or multiplier re- 
moved by the committee. Taking credit 
for excessive duplicates and other viola- 
tions (regulations, unsportsmanlike con- 
duct, etc.) will be deemed cause for dis- 

qualification. 
Awards: Certificates in each class to 

the top-scoring station in each country. 
Additional awards will be made if returns 
justify. The ‘‘100 OK,” ‘‘OK SSB,”’ “‘Slo- 
vensko,”’ and other Czech awards will be 
issued for contacts in the contest if a writ- 
ten application is submitted with your log. 

Use a separate log for each band, in- 
dicate the zone multiplier only the first 
time it is worked on each band, and in- 
clude a cross-check list for each band 
with 200 or more QSO’s. 
Asummary sheet showing the scoring 

and the usual signed declaration that all 
rules have been observed is also request- 
ed. 

All entries must be postmarked no lat- 
er than December 15th and go to: Central 
Radio Club, P.O. Box 69, 11327 PRAHA 1, 
Czechoslovakia. 

DARC WAE RTTY Contest 
0000Z Sat. to 2400Z Sun., Nov. 8-9 

Rules for the WAEDC RTTY Contest 
are the same as for the European c.w. 
and phone contests held in August and 
September. Complete rules were in the 
August issue, and since they are quite 
long, they will not be repeated here. 

There is one main difference, how- 

ever. Inthe RTTY contest, exchanges are 

not limited to between Europeans and 

Say You Saw It In CQ 



1985 OK Contest Results 

non-Europeans. Contacts between sta- 
tions in other continents as well as one’s 
own continent are also permitted, but not 

between stations in the same country. 
The multiplier is counted according to 

the ARRL and the WAE country list. In ad- 
dition, each call area in JA, PY, VE/VO, 

VK, WIK, ZL, ZS, and UA9-0 will also be 
considered as a multiplier. 

The multiplier point per band is the 
same as shown for the c.w. and phone 
contests, except for countries within 

one’s own continent. These are counted 
as one per band only, regardless of the 
band. 

Certificates will be awarded to the win- 
ners in each class and each country. 
Continental leaders will be awarded the 
WAEDC plaque. 

It is suggested that you use the official 
DARC log forms. A large SASE (IRC’s) to 
the address below will get you a supply. 

Mailing deadline for logs is December 

15th and they go to: WAEDC Contest 
Committee, P.O. Box 1328, D-8950 Kauf- 
beuren, West Germany. 

AOEC 160 Meter CW Contest 
1800Z Sat. to 0700Z Sun., Nov. 15-16 

Sponsored by the OVSV of Austria, this 
is aworldwide contest, so you are not lim- 

ited to working OE only. However, you 
earn extra multiplier credit for working 
different Austrian areas. Operation is lim- 
ited to single operators, and there is an 
SWL division. 

The OE’s are permitted to operate 
from 1810 to 1950 kHz and probably gen- 
erate a lot of European activity, making it 
attractive for overseas participation. 

Exchange: RST and QSO number start- 
ing with 001. OE’s will include their Dis- 
trict Locator number. 

Scoring: One point per QSO. 

Multiplier: (A) Each of the 9 Austrian call 
areas worked are worth 2 points. (B) Each 
Austrian Locator District counts 1 point. 
(C) Each prefix worked counts 1 point. (/ 
assume they mean from other coun- 
tries—ed.) 

Final Score: Total QSOs times the sum 
of the multiplier points. SWLs use the 
same scoring system. 

Awards: Certificates will be issued to 
the 10 top-scoring entries from each con- 
tinent. 

There is a 5-point penalty for each un- 
marked duplicate contact for which cred- 
it has been taken. 

The usual signed declaration that all 
rules and regulations have been ob- 
served is requested. 

Mailing deadline for logs is December 
31st, and they go to: OVSV AOEC 160 Me- 
ter Contest, Theresiengasse 11, A- 1180 

Vienna, Austria. 

Oceania QRP CW Contest 

Q000Z Sat. to 2400Z Sun., Nov. 15-16 

The CW Operators QRP Club of Austra- 
liais behind this one. Their motto: ‘‘We do 
more with less.” 

Use all six bands, 1.8-28 MHz (no 
WARC). You can operate the full 48 hours 
or any 24 consecutive hours in the 
48-hour contest period. 

Classes: QRP—Single operator and 
multi-operator, both single and all band. 
QRO—Single operator, single and all 
band. SWL—Single and all band. 

Exchange: RST plus QSO number start- 
ing with 001. 

Scoring: For QRP stations (5 watts or 
less): 

Wostosl Wattereemere ees: 6 points 
WHtOg2iwatlS eee eee 5 points 
21053) WallS= as. em es 4 points 
SHtOR4sWattSix. ewe se eee 3 points 
AtOr5WattS). a ee as 2 points 
For QRO stations (over 5 watts) QRO to 

QRP contacts, 1 point. 
SWL—1 point for each QRO station 

logged; 3 points for each QRP station 
logged. 

Multiplier: Every contact in a different 
ITU Zone counts as a multiplier on each 
band. 

Bonus: Field stations can multiply their 
total score by 2. 

Final Score: Total QSO points from all 
bands x total multiplier from all bands 
x bonus if any. (The same station can be 
worked once per band in each 24-hour 
period.) 

Awards: Certificates in each class for 
single and multi-operators and SWL (min- 
imum of 10 contacts). 

Use aseparate log sheet for each band 
and a summary sheet showing the scor- 
ing and other essential information, and 
the usual signed declaration. 

Entries must be received no later than 
December 29th by the Contest Manager, 
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Len O’Donnell, 33 Lucas Street, Rich- 
mond, S.A. 5033, Australia. 

CQ WW DX CW Contest 
0000Z Sat. to 2400Z Sun., Nov. 29-30 

Just a reminder, as if you needed one, 
that the CW section of our WW DX Con- 
test is coming up the last weekend of this 
month. The phone section of course is 
past history. Complete rules were pub- 
lished in the September issue. There are 
no changes from those used in previous 
years, as they are well established 
worldwide. The contest trophies list has 
been updated and well covered in the 
rules. 

All logs, both Phone and CW, must be 
sent to the CQ office: CQ World-Wide DX 
Contest, 76 North Broadway, Hicksville, 
NY 11801 USA. 

Deadline for logs for the Phone section 
is December 1st, and January 15th for 
the CW section coming up. Be sure to in- 
dicate Phone or CW on your envelope. 
This will avoid your log from being en- 
tered in the wrong section. 

ARRL 160 Meter CW Contest 
2200Z Fri. to 1600Z Sun, Dec. 5-7 

This is the 17th year for this top-band 
activity. Exchanges will be between 
stateside and VE and DX stations. DX to 
DX contacts, however, are not permitted. 

Classes: Single operator and multi-op- 
erator. 

Exchange: RST and your ARRL section; 
country for DX and ITU region for mari- 
time mobiles. 

Scoring: Contacts between stations in 
ARRL sections count 2 points, with DX 
stations 5 points. 

Multiplier: Determined by the number of 
ARRL sections plus VE8/VY1 (maximum 
of 74) and DX countries worked (for W/VE 
participants). (DX use ARRL sections 
only.) 

Final Score: Total QSO points times the 
ARRL section and DX multiplier. 

Awards: Certificates to the top-scoring 
single operator station in each section 
and DX country, and to the top-scoring 
multi-operator station in each ARRL divi- 
sion and continent. 

The ARRL 160 band plan requires that 
W/VE stations transmit only in the 1800- 
1825 and 1830-1850 kHz segments, 
keeping the ‘‘DX Window’”’ (1825-1830 
kHz) clear for DX stations. They will in- 
dicate where they will be listening for 
cross-frequency contacts. 

The usual grounds for disqualifica- 
tion—violation of rules, excessive dupli- 
cate contacts, etc.—will prevail. 

Logs with more than 200 QSOs must 
include dupe sheets. A large SASE to the 
ARRL will get you the necessary forms to 
make log keeping easier. 

All entries must be postmarked no lat- | 
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er than January 4th and go to: ARRL Com- 
munications Dept., 160 Contest, 225 
Main Street, Newington, CT 06111. 

Telco. Pioneers QSO Party 
1900Z Sat. to 0500Z Mon., Dec. 6-8 

This is the 22nd annual QSO party of 
the Telephone Pioneers of America, and 
the 9th year it is sponsored by the John D. 
Burlie Chapter #89. 

Members may be worked on each 
band and each mode if they are in differ- 
ent chapters, but only one contact is per- 
mitted between stations in the same 

chapter. 
Exchange: QSO number and chapter 

number. 
Scoring: One point per QSO on each 

band and each mode, and one multiplier 
for each different chapter worked. There 
are 100 TPA and 15 USTPA chapters. 

Frequencies: Tune up the band from the 
following. CW—1800, 3555, 7028, 
14055, 21055, 28055, 5010 MHz. Novice 
—3725, 7125, 21125, 28125. RTTY— 
3630, 7100, 14100, 21100, 28100. Phone 
—1870, 3815, 3915, 7255, 14265, 21355, 
28685, 5010, 144, 220.10 MHz. Contacts 

via simplex or repeater are valid. 

Awards: There is a wide selection of 
certificates for Life Members, Active 
Members, and Pioneers. Chapters in Ca- 
nada have an awards program, and also 
the Burlie Chapter #89 is offering awards. 

Itis suggested that members who have 
not received this announcement from 
their chapters write to Ted Phelps for ad- 
ditional detailed information. 

Mailing deadline for all entries is Jan- 
uary 15th to: Ted Phelps, W8TP, c/o John 
D. burlie chapter #89, Telephone 
Pioneers of America, 6200 East Broad 

Street, Columbus, OH 43213. 

ARRL 10 Meter Contest 
0000Z Sat. to 2400Z Sun., Dec. 13-14 

This is the 14th annual 10 Meter Con- 
test organized by the ARRL. 

It’s a worldwide activity in which DX 
stations are permitted to work other DX 
stations. You are not limited to working 
WI/K’s and VE’s only. 

The same station may be worked once 
on phone and again on CW; no cross- 
mode, however. A maximum of 36 hours 
operating time is permitted out of the 
48-hour contest period for all stations. 

Categories: Single operator, mixed 

mode, phone only or CW only. Multi-oper- 
ator mixed mode only. 

Exchange: W/VE stations (including 
KH6 and KL7) send RS(T) and state or 
province. DX stations (including KH2, 
KP4, etc.) send RS(T) and QSO number 
starting with 001. Maritime mobiles send 
RS(T) and ITU region. Novice and Tech. 
stations must identify /N or /T. 

Scoring: Phone QSOs are worth 2 
points, CW 4 points, and Novice 8 points. 

Multiplier: Fifty U.S. states, VE call 
areas, DX countries, and ITU regions. 

Final Score: Total QSO points times the 
state, province, DX country, and ITU re- 
gion multiplier. 

Awards: Certificates to the top single 
operator in each category for each ARRL 
section and DX country, and to the top 
multi-operator station in each ARRL divi- 

sion and each continent. 
Indicate the multiplier only the first 

time it is worked. Dupe sheets are re- 
quired for logs with 500 or more QSO’s. 
The usual disqualification criteria will be 
observed. A large SASE will get you log 
and instruction forms. Mailing deadline 
for all entries is January 18th to: ARRL 
Communications Dept., 10 Meter Con- 
test, 225 Main Street, Newington, CT 
06111. 
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MORSE CODE Tutor $29.95 Zee 
A sophisticated Morse trainer program that 
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and patient Tutor, while preparing You for the Li- 

cense Exam. 

Selectable Operating Modes 

© Send random Letters, Words or conversational 

code from built-in Dictionary. 

Conversational mode generates logical 

sentences. 

¢ Non-repetitive word patterns. 

e Send code from YOUR text file. 

e Selectable Speed & Time to send. 

MS-DOS 2.0+ Visa/MC/Ck. FI. Res +5% tax 
CYBER WARE CORP 

4411 Bee Ridge Rd.S.251, Sarasota, FL 33583 
1-800-237-8400 x 86 

In Florida Ph 1-800-282-1469 x 86 

CIRCLE 14 ON READER SERVICE CARD 
ALL sano DIPOLE TRAP ANTENNAS! 
=. =)» a ==. 
PRETUNED- ASSEMBLED FOR ALL MAKES AM- 
ONLY ONE NEAT SMALL *, ATEUR TRANSCEIVERS! 
ANTENNA FOR ALL BA- 3 GUARANTEED FOR 2000 
NDS! EXCELLENT FOR WATTS SSB INPUT FOR 
APARTMENTS! IM - NOVICE AND ALL CLASS 
PROVED DESIGN! AMATEURS! CW-AM-FM 

COMPLETE with 90 ft. RGS8U-52 ohm feedline, and 
PL259 connector, Insulators, 30 ft. 300 Ib. test dacron end 
supports, center connector with built In lightning arrester and 
static discharge, sealed, weatherproof, traps. 1"X5" wt 3 oz. 
Low SWR over all bands -Tuners usually NOT NEEDED!-Can be 
used as inverted V’s- slopers - in attics, on building tops or narrow 
lots. WORKS ON NEW WARC BANDS! The ONLY AN. 
TENNA YOU WILL EVER NEED FOR ALL BANDS! NO 
BALUNS NEEDED! 
160-80-40-20-15-10 -- 4trap- 169 ft.No.1060E . $134.95 
80-40-20-15-10 -.- 2 trap- 104 ft.- No.- S98E....$99.95 
40-20-15-10 -- 2 trap -- 54 ft. - No.- 1001E..... $98.95 
20-15-10. meter.- 2 trap- 26ft. - No-1007E.....$97.95 

SEND FULL PRICE FOR PP DEL.IN USA. (Canada is $5.00 
extra for postage etc) order using VISA - MASTER CARD - 
AMER. EXPRESS.. Ph 1-308-236-5333 week days. We 
ship in 2-3 days. (Per Cks 14 days) All antennas guaranteed. 
for 1 year. 10 day money back trial if returned in new condition! 

Made in USA. FREE INFO. AVAILABLE ONLY FROM 
WESTERN ELECTRONICS 

Dept. AC Kearney, Nebraska, 68847 

CIRCLE 111 ON READER SERVICE CARD 

ZOrHApPpseromZze 

FT-757 GX 

FT-209 RH fl 
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ST-20T 

AT LAST!! AVERY AFFORDABLE COMPUTER 

AT AVERY AFFORDABLE PRICE 

POWERFUL FULLY PROGRAMMABLE WITH 2K OF MEMORY—PORTA- 
BLE—6-7/8 x 1-3/8 INCH MODULE SINGLE-KEY ENTRY COMMANDS— 
DURABLE 40 KEY MEMBRANE TYPE KEYSOARD—ZB80A BASED FOUR 
CHIP DESIGN—EDUCATIONAL—UNIQUE SYNTAX.CHECK REPORT 
CODES FOR ERROR IDENTITY—GRAPH DRAWING AND ANIMATED DIS- 
PLAY—ACCURATE TO 9-1/2 DECIMAL PLACES FOR FULL RANGE MATH 
AND SCIENTIFIC FUNCTIONS—AT AN AFFORDABLE PRICE. 
WE CANNOT TELL YOU THE MAKE OF THE COMPUTER BUT IT WAS 
MADE BY A FAMOUS WATCH COMPANY. THEY USED TO SELL FOR seeenercan ES 

pete hehe td NSM! WE BOUGHT OUT WHAT THE FACTORY HAD LEFT IN STOCK AND HAD 
[soso Ds ofc oleh: fix Jc fy TO REMOVE THE LABELS, THESE UNITS ARE UNPACKAGED. LESS THE 

9V WALL ADAPTER AND MANUAL. BECAUSE THIS IS A DISCONTINUED 
SBE Ganon ess ITEM THERE IS NO WARRANTY 

GET THEM WHILE THEY LAST LIMITED SUPPLY 

BUY 1st UNIT FOR $19.95 BUY 2nd FOR $16.95 9V DC WALL ADAPTOR $4.95 
BUY 3rd UNIT Non Operating For Parts $10.95 MANUAL Over 150 Pages $2.95 

See September 1984 issue of 73 for TIMEX/RTTY article 

CHIP BONANZA (at THESE PRICES THEY ARE A STEAL) 
..+. $1.00 EA OR 10 FOR $ 9.00 

. $2.25 EA OR 10 FOR $20.00 

. $3.25 EA OR 10 FOR $30.00 

. $4.00 EA OR 10 FOR $35.00 
- $7.00 EA OR 10 FOR $60.00 
- $495 EA OR 10 FOR $45.00 
. $1.95 EA OR 10 FOR $18.00 IBM COMPATIBLE 
. $5.95 EA OR 10 FOR $50.00 COMPUTERS 
S206) EA OR 10 FOR $25.00 Fliptop Case, keyboard, -+-.8 FOR $ 5.99 

-.9 FOR $1295 P/S and motherboard up 
sone $ 295 and running. Call for de- 
a Re tails. 
$595 $399.00 ea + 5.00 S&H 

$ 9.95 
-$ 9.95 LNA’s 

(REG $3.95) . . 
(REG. $19.95) 

= (REG. $9.95) .... 
«+++ (Or equivalent) . . 

... (SPECIAL) . 

DIB + 16BITCPU .. 

TIM S904ANL MICRO-P CLOCK GEN. AND DRIVER... 
TMS 9918ANL MICRO-P COLOR GRAPHICS 
KEYBOARD (99/4) 48 KEYS MEASURE 4 x 10(HLTEK) ... 
APPLE ll and APPLE lly COMPUTER 90° Kelvin, _ self-con- 
MAINFRAMES (fully populated) .. $150. Cassette Software: tained electronic polara- 
Power supply, case and keyboard; sepa —«'! ave cassette software. ......... tor with feedhorn. 
ratety available s-. Call of Waite Tanne zoe eed: hee Ab $59.95 ea + 5.00S.H. 

ee eee cee Soe NTs aber 3 for $10.95; 6 for $19.50 2/$100.00 
Died neeied $350 plus shipping ——_ 49 for $29.50; 20 for $50.00 
APPLE POWER .-.-0f let Hal select 25 different cas- 
SURPUIES iene oooh $29.95 settes (my choice) at 25 for $50.00!!! 

SHIPPING INFORMATION: PLEASE INCLUDE 10% OF ORDER FORSHIP- 
PING AND HANDLING CHARGES (MINIMUM $2.50, MAXIMUM $10). CA- 
NADIAN ORDERS, ADD $7.50 IN US FUNDS. MICHIGAN RESIDENTS ADD 
4% SALES TAX. FOR FREE FLYER, SEND 22¢ STAMP OR SASE. 

12671 Dix-Toledo Hwy 313) 281-7773 
P.O. Box 1101, Dept C ae } “HAL” HAROLD C, NOWLAND 
Southgate, MI 48195 12:00 - 6:00 EST Mon-Sat 
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NYE VIKING 

BEFORE YOU 
BUY FROMA 
WAREHOUSE 

VISA/MASTER CARD 
FREE SHIPPING 
ON MOST RIGS FOR CASH! 

NEW 70 CM ATV TRANCEIVER 
ALL YOU NEED IN ONE BOX 

$299 delivered 

TC70-1 

EEE: 

eee @ 
caMend 

ea ina tata 

FULL COLOR, SOUND, & LIVE ACTION just like broadcast TV. Get on this 
exciting amateur video mode at our affordable ready to go price. 

WHAT IS REQUIRED FOR A COMPLETE OPERATING SYSTEM? The TC70-1s 
downconverter outputs to any TV on ch 3 for receiving. Connect a good 70 cm 
antenna and low loss coax. Plug in any composite video source you want to 

transmit: Camera, VCR, computer, etc. Plug in any low Z dynamic mic or use 
color camera mic for Standard 4.5 mHz TV sound. Connect to 13.8 vdc for 
base, mobile, or portable. See chapt. 20 1985 ARRL Handbook. That's it! 

WHAT CAN YOU DO WITH THE TC70-1 ATV TRANCEIVER? Show the shack, 
projects, computer program listings, home video tapes, repeat Space Shuttle 
audio and video if you have a TVRO, repeat SSTV or RTTY, Weather Radar, do 
public service events such as parades, marathons, races, CAP searches and 
rescues...the list goes on. DX depends on antennas and terrain, typically 1 
to 40 miles. We have video compensated RF linear amps for 20 ($119) or 50 

($189) watts pep for greater DX. 

FEATURES: Small 7x7x2.5”. Push to Look (PTL) T/R switching. GaAsfet 
downconverter tunes whole 420-450 mHz band. Two switch selected video & 
audio inputs...RCA phone jacks and 10 pin color camera jack. Xmit video 
monitor output. Over 1 watt pep RF output on one or two (add $15) selected 

crystal controlled frequencies. 439.25, 434.0, or 426.25 mHz. 

CALL OR WRITE FOR OUR CATALOG for more info or who is on in your area. We 
stock antennas, modules, and everything you need on ATV. 

TERMS: Visa, MC, or cash only UPS CODs by phone or mail. Checks must clear 
bank before shipment. Price includes UPS surface shipping in cont. USA, others 

add 3%. Transmitting equipment sold only to licensed Tech class or higher 
amateurs, verifiable in 1985 call book or copy of new license. 

es 
2522 Paxson Lane 
Arcadia CA 91006 

(818) 447-4565 m-f 8am-6pm pst. 

P.C. ELECTRONICS 
Tom W60RG Maryann WB6YSS 
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KANTRONICS 

(WE HAVE THE BEST SERVICE IN THE INDUSTRY) 

S.A.S.E. FOR OUR 
“‘BENCH-TESTED”’ 
USED EQUIPMENT LISTING 

CALL TOLL FREE FOR QUOTES 

1-800-328-0250 
1-612-535-5050 

a" (IN MINNESOTA- COLLECT) 

KENWOOD 

TELEX HY-GAIN 

| BENCHER 
LARSEN { BUTTERNUT @& 

TNT ... WHERE YOU 
GET THE SERVICE 
AFTER THE SALE! 

MON-FRI 9 AM - 6 PM CENTRAL TIME 
SATURDAY 9 AM - 5 PM 

Your Authorized ZI BELDEN 
Distributor For COOPER 

8214 1102B RG8 /UFoam96% $45.00 200 
8237 1100B RG8/U Poly 96% 39.00 44 
8241 1500B RG59/U Poly 96% 13.00 15 
8267 1130B RG213/U Poly 96% 53.00 59 
9269 1600B RG62A/U Poly 96% 15.00 17 
8216 1450B RG174/U Poly 96% 12.00 14 
9913 1180 Low Loss 50 Ohm 46.00 58 

1110 RG8X 95% Shield (mini 8) 15.00) 17 
1130 RG213/U Mil Spec. 96% Shield 34.00 .36 
1140 RG214/U Mil Spec. - Silver 155.00 1.65 
1705 RG142B/U Teflon - Silver 140.00 1.50 
1310 RG217/U 5/8” 50 Ohm DbIi. Shid. 80.00 .85 
1470 RG223/U Mil Spec. - Silver 80.00 .85 

801822 2-18 Ga., 6-22 Ga. 19.00 .21 
801620 2-16 Ga., 6-20 Ga. Heavy Duty 34.00 .36 

FXA12 Smooth Alum. w/black jacket 79.00 .89 
FLC12 Corrug’d. Copper (EQ. Heliax LDF) 159.00 1.69 

NE720 Type N for Belden 9913 4.75 
PL259 Standard Plug for RG8, 213 65 
PL259AM Amphenol PL259 89 
PL259TS PL259 Teflon/Silver 1.59 
UG21D Type N for RGB, 213, 214 3.00 
UG175 Adapter for RG58 .22 

Call or write for complete Price List COD add $2.00. 
Cable — $3.00 per 100 ft. Florida Residents add 5%. 

Connectors — and 10%, $3.00 minimum — Orders under $20 Add $2 Handling 

Nemal’s new 32-page Cable & Connector Selection Guide now available at 
no charge with orders of $50 or more or ata cost of $4.00 individually. 

12240 N.E. 14th Ave., Dept. Q., Miami, FL 33161 

Telephone (305) 893-3924; 
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Wide Dynamic Range and Low 
Distortion — The Key fo Superior 
HF Data Communications 

¢« Dynamic Range > 75 dB ¢ BER < 1X 10° for S/N=0 dB 
¢ 400 to 4000 Hz ¢ 40 to 1200 Baud 

¢ BW Matched to Baud Rate ¢ Linear Phase Filters 

ST-8000 HF MODEM 

és or REVERSE 
Ke aoe ANTISPACE POLARITY 

ioe leeetaee 
TRAC : x Laer aA s Lasdgnes am OF aa e@ es ° : 

VAR RIA Me ‘ 
= \ Sey, Ou & . = S 4 

a ox ef a Diversity POWER 
HAL COMMUNICATIONS CORP, FREQUENCY CONTROL DATA CONTROL 

ST-8000 HF Modem 
Real HF radio teleprinter signals exhibit heavy distortion, not sharp-skirted filters with high phase 
fading and distortion, requirements that cannot be distortion. All signal processing is done at the input 
measured by standard constant amplitude BER and tone frequency; heterodyning is NOT used. This 
distortion test procedures. In designing the ST-8000, avoids distortion due to frequency conversion or 
HAL has gone the extra step beyond traditional test introduced by abnormally high or low filter Q’s. 
and design. Our noise floor is at -65 dBm, not at -30 Bandwidihs of the input, Mark/Space channels, and 
dBm as on other units, an extra 35 dB gain margin post-detection filters are all computed and set for 
to handle fading. Filters in the ST8000 are all of the baud rate you select, from 10 to 1200 baud. Other 
linear-phase design to give minimum pulse standard features of the ST-8000 include: 

* 8 Programmable Memories ¢ Signal Regeneration ¢ FDX or HDX with Echo 

° Set frequencies in 1Hzsteps ¢ Variable Threshold Diversity ¢ Spectra-Tune and X-Y Display 
¢ Adjustable Print Squelch ¢ RS-232 Remote Control |/O ¢ Transmitter PTT Relay 
e Phase-continuous TX Tones ¢ 100-130/200-250 VAC, 44-440 Hz © 8 or 600 Ohm Audio Output 
° Split or Transceive TX/RX AM or FM Signal Processing ° Code and Speed Conversion 
¢ CRT Tuning Indicator 32 steps of M/S filter BW ¢ Signal Amplitude Squelch 

° RS-232C, MIL-188C, or TTL Data Mark or Space-Only Detection »° Receive Clock Recovery 
° 8,600, or 10K Audio Input Digital Multipath Correction ¢ 3.5” High Rack Mounting 

Write or call for complete ST-8000 specifications. 

HAL Communications Corp. 
Government Products Division 
Post Office Box 365 
Urbana, Illinois 61801 
(217) 367-7373 TWX 910-245-0784 
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DX 
a monthly feature by 

HUGH CASSIDY, WA6AUD 

NEWS OF COMMUNICATION AROUND THE WORLD 

And if | worked them Wednesaay, 
Well, what is that to you? 

Ill work ’em again on Thursday, 
Just to show I’m getting through.... 

Misi DXers want to be members of 
the inner circle—those in the know who 
pass the confidential DX information to 
the other anointed ones at meetings, who 
know and accept everywhere the true- 
blue DXer as one of them, an equal and 
the very finest of amateurs. And this is 
something that often puzzles a newly 
minted DX type. They come asking the 
question, ‘‘When will | be considered a 
true-blue DXer?’’ The question is one of 
the Eternal Enigmas of DXing. Eventually 
most learn that if you know the answer, 
you need not ask the question. Last week 
one of the Locals came up around the 
curve of the hill on a cool late-October 
morning. He came with the question. 

“Why is it,”’ the Local asked, perhaps 
the sharp note of plaintiveness in his 
voice, ‘‘that while I’ve been DXing for 

some years now, a top club scorer in 
many of the CQ World-Wide DX Tests and 
with a good total of DX countries, that | 
sometimes feel that | am still on the out- 
side looking in? Am | doing something 
wrong?” 

Possibly some of the more sensitive 
type DXers have also asked this question. 
Sometimes one hesitates to ask aloud 
such questions; one might be apprehen- 
sive about the answer. But it has often 
been noted that much of the club action, 
even the meeting attendance, and most 
of the activity comes from the newest 
members. These are the ones who till the 
DX vineyards, hold the club offices, do 
the club chores, and usually are the most 

active in DXing. Possibly there will be 
some leavening in such activities from 
some participation by the older mem- 
bers, but frequently it does seem that the 
longer the membership, the less the parti- 
cipation. Some may for years avoid at- 
tending even a club meeting, but when 
they do show, let there be no doubt. This 
is their turf and they come to be heard 
and to influence. Should one of the newer 
members, and newer is used in a relative 
sense, seek to circumvent the sacred 

rule of longevity, he will be named in 
whispered asides as an upstart, a par- 
venu, and one not yet acquainted with the 
DXer’s Code. But we thought that every- 
one knew this, and wondered why the 
question had to be asked. Things always 
appear so simple when one understands. 

77 Coleman Dr., San Rafael, CA 94901 
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When one works 160, one concentrates. Here 
in deep concentration is Rudolf Klos, DK7PE, 
when he was operating XX9CW at Macau earl- 
ier this year. Rudi operated from Taipai Island 
in Macau this spring and reports that not only 
are there high mountains to the NE and NW to 
block the paths to Europe and to the States, but 
local QRM in downtown Macau took out any- 
thing but full-bore signals. Rudi found solace 
and 1700 QSOs from Taipai Island—109 on 
160, 715 on 80, and 846 on 40. If you worked 

XX9CW, QSL to DK7PE. 

Yet understanding can sometimes be 
difficult. We still remember the time 
when, in a conversation with a notable 
DXer, we sought to expand our under- 
standing of why such acceptance levels 
exist. Maybe we then ended up more con- 
fused than ever. 

“Ah, it is the mystique of DX that you 
seek to fathom,” this one had immediate- 
ly advised us, immensely adding to our 
store of unenlightenment. ‘‘Learn the 
mystique of DXing and you will under- 
stand everything. Everything!’’ And that 
was allthat was said. One can appreciate 
how enlightened we were after hearing 
this. It did seem that there are some who 
know and understand the mystique. Why 
didn’t we? 

It was enough even back then for us to 
climb up the hill in our bewilderment and 
ask the question of the Old Timer. There 
we gota short grip ona slippery topic, the 
Old Timer brusquely advising us: ‘‘You’re 
at the state where you think you know all 
the answers but have yet to understand 
the questions.’”’ And with this Local still on 
our hands, we had to think of those other 
days and the questions then asked. Along 
the way we like to think that we may have 
come to understand, at least partially, 

some of those DX Mysteries of the Ages. 
But how does one lift the veil for one who 
does not even yet understand the key- 
stone of all DX knowledge: ‘‘DX IS!’’ 

“We can understand your concern,” 
we said compassionately, ‘‘for most DX- 
ers have trod the same path that you 
have. You ask, ‘Why is it when | am so 

worthy and deserving that | feel neg- 
lected?’ That's the problem, isn’t it?’’ we 
asked, and the Local nodded. ‘‘Sort of,”’ 
he admitted, and we knew we were on the 
right track. This one wanted to be recog- 
nized. 

‘It has been said before,’’ we started 
in, knowing that the whole explanation 
might not be understood, ‘‘that each gen- 
eration makes its own good days. And 
when you have participated in efforts 
with others, known the same trials and tri- 
umphs, there is a feeling that comes that 
is always good to recall. When you meet 
one of those from the golden days of the 
past, you warmly welcome him. He is a 
person to be respected and honored, 
even as you yourself merit such honor. 
But if you are one who did not know those 
other days, whose knowledge is compar- 
atively recent, say the last 15 to 25 years, 
then you might not understand. And when 
you do not understand, you are not ready 
to enter the inner circle, to know the Mys- 
teries of the Ages or be capable of under- 
standing the Eternal Enigmas of DXing. 
You know but you don’t know. And thus 
you do not understand.”’ We leaned close 
to the Local to hold and note his attention. 
“Understand?”’ we asked. He did not. 

If he had, we would have been sur- 
prised. The puzzlement inhis eyes was its 
own answer to our question. But if one 
stops to recall the pleasure in meeting a 
former classmate, absent over the long 
years since, one will remember the warm 
words and the good feeling. It is the same 
in DXing. All of these are ties to the good 
times and good memories of the past, not 
to mention the good DxXing. It was to- 
gether you fought the good fight, knew 
the big DXpeditions, and they were part of 
your DX world, the best there ever will be. 
But that’s the way it has always been. But 
it was not yet enough for the Local. 

“What you are saying,”’ he growled 
with some feeling, ‘‘is that the only thing 
in DXing that counts is age in grade. That 
all one has to do is to survive and attend 
all the DX meetings and eventually one 
becomes acceptable—acceptable only 
because one is a durable Ancient. What 
about DXCC totals, the Honor Roll, con- 
test trophies, and things like that? Don’t 
they count at all?’ 

Of course they count. Those who attain 
such things should always be noted and 
honored—always, but in proportion to 
their need and station. And always one 
must remember that accomplishment 
alone does not bring understanding. One 
will gain understanding when one is 
ready. This cannot be rushed. And much 
of the DXing by a newly minted type is 
preparation for the understanding. 
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The WPX Program 
Mixed 

VAT eee ticle hereeee N4KE NOB en ee K1BAZ/DV1 

ZO) Peete ae VE7FJE 

S.S.B. 

NESS Raita ye N4KE NGS6ioccuwe eis YB8QD 

Sst go oe XE1AFQ NOS fae eon arataen. N6HYK 

NGO SAs arrears EA5AEN 1838... .. IT9KHB 

AOSS eat errs sche cache EA8TE NEB eases neonate IK4DSM 

cW 

COONS aA Sires gees eelnt N4KE 2394... . .KQ@OST 

EXGLS Ee ane ere eer NN5G 2395. . ....EA7AZA 

VAG Ce dere Aina F6ENU 2396 a earns K1BAZ/DV1 

Endorsements 

Mixed: 450 N4KE, K1BAZ/DV1. 500 N4KE, K1BAZ/DV1. 

550 N4KE, WSIAL. 600 N4KE. 650 N4KE. 700 

N4KE. 750 N4KE. 800 N4KE. 900 N4KE. 950 N4KE, 

VE3UR. 1000 KQUQN, N4KE. 1050 KQUQN, N4KE. 

1100 N4KE. 1350 W1BWS. 1400 EAQIE, W1iBWS. 

1450 W1BWS. 1500 W1BWS. 1550 W1BWS. 1600 

W1BWS. 1700 I2PJA. 1750 I2PJA. 1800 I2PJA. 

1850 I2PJA. 

S.S.B.: 350 N4KE, EA5AEH, EAS8TE. 400 N4KE, EAS5AEN, 

EA8TE. 450 N4KE, EA8TE. 500 N4KE, EA8TE. 550 

N4KE. 600 N4KE. 650 N4KE. 700 N4KE, I6GAS, 

K8ZZU. 750 N4KE, IGGAS. 800 N4KE. 950 DF7QD. 

1000 W4UW. 1150 PY4VX. 1250 PY4VX. 1400 

EASIE. 1450 WA4QMQ. 1700 I2PJA. 1750 I2PJA. 

1800 I2PJA. 1850 I2PJA. 

CW.: 350 N4KE, K@OST, EA7AZA, K1BAZ/DV1. 400 

N4KE, KOOST, EA7AZA, K1BAZ/DV1. 450 N4KE, 

EA7AZA, K1BAZ/DV1. 500 N4KE, EA7AZA. 550 

N4KE, DL3GK, EA7AZA, VK5AGX. 600 N4KE, 

DL8GK, EA7AZA, VK5AGX. 650 N4KE, KAICLV, 

EA7AZA, VK5AGX, PY2RRG. 700 VE4AEX, 

EA7AZA, PY2RRG. 750 VE4AEX, EA7AZA, 

WA4QMQ. 800 EA7AZA. 850 EA7AZA. 900 

K9QUQN, I7PXV, EA7AZA. 950 I7PXV. 1000 W10Pu, 

I7PXV. 1100 PA@SNG. 1150 PA@SNG. 1200 

PAQSNG. 1250 PAQSNG. 1300 PA@SNG. 

10 meters: N4KE, G4CHP, W4UW, PP2ZDD. 

15 meters: N4KE,G4CHP, KAICLV, PP2ZDD, 

K1BAZ/DV1. 

20 meters: N4KE, G4CHP, KAICLV, PP2ZDD, 

K1BAZ/DV1. 

40 meters: N4KE, W3ARK, PP2ZDD. 

80 meters: N4KE, N2CIC, PP2ZDD. 

160 meters: N4KE, IV3PVD. 

Asia: N4KE, W3ARK. 

Africa: N4KE, G4CHP. 

No. America: N4KE, N2CIC, NI2N, N@OST, EA7AZA. 
So. America: N4KE, W3ARK. 
Europe: N4KE, W9IAL, EA7AZA, IK40SM. 
Oceania: N4KE, G4CHP. 

Award of Excellence: N4KE, I2UIY 
Award of Excellence Holders: ON4QX, YU2DX, OK3EA, OK1MP, 
N4NO, ZL3GQ, W4BQY, |0JX, WA1JUMP, KOJN, W4VQ, KF20, 
W8CNL, W1JR, F9RM, W5UR, CT1FL, W8RSW, WA4QMQ, 
WBILC, VE7DP, K9BG, W1BWS, G4BUE, N3ED, LU3YLW4, 
NN4Q, KA3A, VE7WJ, VE7IG, N2AC, W9NUF, N4NX, 
SM@DJZ, DK5AD, WD9IIC, W3ARK, LA7JO, VK4SS, K6JG, 
N4MM, I8YRK, W4CRW, SM@AJU, K5UR, K6XP, NSTV, K2VV, 
VE3XN, W6QUL, DL1MD, DJ7CX, DL3RK, WB4SIJ, SM6DHU, 
N4KE, I2UIY, DL7AA. 
Award of Excellence Holders with 160 Meter Endorsement: W1BWS, 
G4BUE, LU3YL/W4, VE7WJ, W9NUF, N4NX, SM@DJZ, 
DK5AD, W3ARK, LA7JO, W4VQ, K6JG, W4CRW, N4MM, 
SM@AJU, KF20, K5UR, OK1MP, N5TV, W8CNL, W1JR, 
W6OUL, W4BQY, W5UR, N4NO, W8RSW, N4KE, I2UIY, 
WBILC. 

Complete rules and application forms may be obtained by 
sending a business-size, self-addressed, stamped envelope 

(foreign stations send extra postage if air-mail desired) to CQ 
WPX Awards, P.O. Box 1351, Torrance, CA 90505-0351 U.S.A. 

We had to start thinking that perhaps 
we had not explained things in a manner 
which the Local could understand. At 
times we feel it is akin to answering the 
repetitive ‘‘Why?”’ of a small child. You 
explain and it should be easy to under- 

stand, but the questions persist. Then the 
Local broke in with another question. 

Say You Saw It In CQ 

Here is a picture of Molly Henderson, whom 
many DXers will recall as ZE1JE at Salisbury in 
Rhodesia. Still at the same QTH but now sign- 
ing Z21JE in Zimbabwe, Molly greets a lot of 
visiting DX types. The pair standing behind 
Molly seem somewhat familiar. Possibly some 
DX types will recognize them. They do have 
the bright look, the happy smiles, and the good 
feeling that all DXers have, some possibly 

more than they can stand. 

“‘And what about this ‘DX 1S!’ you men- 
tioned?” he asked. ‘‘Just what does that 
mean and why is it so important?’’ And 
continuing without hardly pausing for 
breath, the Local pressed on. ‘‘Isn’t there 
any way to speed up things?”’ 

Maybe there is. But one does not 
speed up the days by moving the hands of 
a clock. One has to change the scenario 
of the days. ‘‘You can get early recogni- 
tion as a DXer,”’ we advised, ‘‘and some 
you may remember have done it. But it is 
not easy. Have you ever considered go- 
ing on a DXpedition? Find a rare place 
and you will have thousands of instant 
friends. Thousands! What do you think of 
that?”’ 

It was a good move. The Local imme- 
diately changed his direction of anxiety. 
‘A DXpedition?”’ he echoed. ‘‘Where do 
you think | might go? The Caribbean? The 
South Pacific? Africa? What would be 
good? It sounds interesting and a good 
thing to think about.”’ 

Having brought the Local this far, we 
thought that we had served him well and 
he could make his own decisions. ‘‘Just 
get some of the most-needed lists out of 
the DX Bulletins and you will have a good 
idea of where to go. But you might keep in 
mind Albania or Burma. Or Libya or Bhu- 
tan. Maybe even Peter | Island now that it 
is turning spring down that way. You puta 
couple of these on the air and filla couple 
of log books with QSOs and you will be re- 
membered. Definitely!”’ 

Now you know, and we know that put- 
ting any one of these on the air would en- 
taila tremendous effort... or a lot of luck. 
But have you ever worked a really rare 
one where you did not remember per- 
manently the name and call of the opera- 
tor? Always you are anxious to meet such 
a good and deserving celebrity face to 
face, to shake his hand and to ensure that 
he remembers working you from that dis- 

The WAZ Program 

10 Meter Phone 
BOS: : eae ue ae AB9O 

15 Meter Phone 
OS Oh ee eee ABSO 

20 Meter Phone 
Lhe | Sart ree eri an IN4ZOMI 872%. ce ers KAONNF 

i Olesen epee iach JASBEN “5785 32 2:25 wottanas IK8EPC 

STM as Seeks uous Reis W6FAH 

80 Meter Phone 
SG Feats caee Mens Seat gs AB9O 

40 Meter CW 
Lolo ie aeons eerie neo DK5AD 

All Band WAZ 
SSB 

BOA Nie cates coma wor econ K8MID 3047............. DL1BS 

60) Vee oe -YB8CDLE, $048). cscs eee DJOFK 

80483) 2222s cee: JABAYX 3049.............. IGONE 

BO44S ae ees JA7XRO 3050........... WA@GUD 

30457. aug 65.0 nae N8BLD 3051............. SP3CB 

SOAG Graney ne DL4FW 

Phone and CW 
BIBT cat ore aan eaves HWJQJ 5991 ............. JA3VZD 

SOB Boe eet eee SP5HHV, 5992). c.. 2... ees JASCWJ 

SOG OH eas ies ceo JAIIHE 5993............ DL8ZAW 

5990. wwanuin doveacnk G3YEC 5994.............. KG9Z 

Applications and reprints of the latest rules may be obtained 

by sending a self-addressed stamped envelope (39 cents) size 
42 x 9¥2 to the W A Z Manager, Leo Haijsman, W4KA, 1044 
S.E. 43 Street, Cape Coral, Florida 33904. Applicants forward- 
ing QSL cards either direct to the WAZ manager or to a check 
point should include sufficient postage for safe return of their 
QSL cards. The processing fee for allC.Q. awards is $4.00 for 
subscribers and $10 for non-subscribers. In order to qualify for 
the subscriber rate, please enclose your latest CQ mailing la- 
bel with your application. 

tant spot that counts. And always they 
seem to remember. ‘‘Let’s see. | remem- 
ber your good signal. Gave you a five and 
nine report, didn’t 1?’’ Of course it was, 
and if not a five by nine, then it certainly 
was a five nine niner. Always! 

By this time we were getting the feeling 
that the Local was losing some of the 
frustration at the lack of recognition that 
he felt was due him. Then the Old Timer 
came by and things started to slip back 
downhill again. Of course, the Local had 
to again voice all his questions just as 
though he had not just now received a 
clear and enlightening explanation. How- 
ever, the Old Timer took a lot less time to 
set the thinking straight. 

“You go to the club meetings,’’ he 
charged the Local, ‘‘and always with 
whom do | see you talking? It is always 
those fellows who came into the club 
about the same time you did. And if not 
them, you will be trying to improve your 
standing with the older club members. 
Have you ever thought of talking with the 
newer club members and making them 
welcome and comfortable with a bit of at- 
tention? And are you not doing just the 
same thing that you complain about to 
those who have come on the scene after 
you?’’ The Local had to admit that maybe 
this was a line of thinking that he had not 
given much attention. 
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5 Band WAZ 
Standings as of August 1, 1986 

All 200 zones worked: 

1. ON4UN 43. |4EAT 85. LZ1NG 
2. K4AMQG 44. ZL1BQD 86. N4JF 
3. SM4CAN 45. TGONX 87. CT2AK 
4. AA6AA 46. XE1J 88. HB9CIP 
5. W8AH 47. F5VU 89. OK1MG 
6. W6KUT 48. W3AP 90. CT4BD 
7. EA8AK 49. YO3AC 91. VK6HD 
8. LA7JO 50. K3TW 92. EA6ET 
9. EA3SF 51. XE10X 93. VK3QI 

10. OH1XX 52. VE7IG 94. LZ2DF 
11. EA80Z 53. OK1ADM 95. ON4QX 
12. WOSD 54. CT1IFL 96. SMODJZ 
13. KOZZ 55. WA1AER = 97. CT3BM 
14. ON6OS 56. N4RR 98. K2TQC 
15. OK3TCA = 57. UWOMF 99. EA8XS 
16. K6SSS 58. W4DR 100. HA9SRE 
17. ZL38GQ 59. OK1MP 101. SM4CTT 
18. OK3CGP 60. WiINW 102. A71AD 
19. SM@AJU 61. OE1ZJ 103. LZ2CC 
20. OZ3PZ 62. HB9AHL 104. SM4CLE 

21. ISMAU 63. HB9AMO- 105. LZ1HA 
22. |2ZGC 64. LA6OT 106. SM5AKT 
23. 4Z4DX 65. UR2QD 107. CT4NH 
24. N4KE 66. UK2RDX 108. ZL4BO 
25. K5UR 67. ZS5LB 109. 11BSN 
26. K9AJ 68. F6EDZU 110. DF6CY 
27. SM3EVR 69. DL4YAH 111. DK5AD 
28. LA5SYJ 70. LA7ZO 112. DL6EN 
29. DL3RK 71. W9ZR 113. SM6CVX 
30. N4WJ 72. WiNG 114. LU8DPM 
31. G3MCS 73. VKONS 115. SM6DYK 
32. SM5AQD- 74. N4KG 116. DL7XS 
33. WOMLY 75. YU7DX 117. DF7NM 
34. IORIZ 76. DL8MAG)s-118. UA3TT 
35. ONSNT 77. OK3DG 119. OK1DDS 
36. OH6JW 78. ZL1BOQ) 120. YU2ZTW 
37. OK1AWZ_ 79. EAQIE 121. EA8QL 
38. IV3PRK 80. DL7HZ 122. 11APQ 
39. DJ6RX 81. DJ9RQ 123. G3TJW 
40. OH3Y1 82. EASSP 124. NW5K 
41. |4RYC 83. EA2IA 125. AB9O 
42. ZLIBIL 84. SP3BQD 

The top 16 contenders for 5 Band WAZ are: 

1. JA1BWA, 199 9. K4CEB, 199 
2. JASEWU, 199 10. G3GIQ, 199 
3. N4WW, 199 11. SP6KTE, 199 
4. K5YRA, 199 12. ZPSJCY, 199 
5. W8UVZ, 199 13. LU6GV, 198 
6. F6BEE, 199 14. W2YY, 198 
7. JAOCWZ, 199 15. K7UR, 198 
8. W6GO, 199 16. W3GG, 198 

381 Stations have attained the 150 zone level. 

‘As for ‘DX IS,’’’ the Old Timer roared 
on, ‘‘we’ve been hearing that said for 
years, and most DxXers will assure you 
that while they understand just what it 
means, they would appreciate having it 
made just a bit clearer for them. When 
you understand that, you will understand 
everything. But is does seem that you 
have yet a ways to go to attain under- 
standing. Quite a ways.’’ We could see 
the Local’s brow furrowing as he consid- 
ered these words, but the Old Timer was 
not finished. 

“And if you want to be recognized as 
one of the foundation rocks of the DX 
club,’’ he continued, ‘‘just take care of 

your health and stick around. In the club, 
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This is the club station of the Amateur Radio 
Association of Bahrein (ARAB) with Mike Bow- 
man, A92MB, standing in the doorway. Mike 
was in Bahrein for several years, but has re- 
turned to England. Rudi Klos, DK7PE, caught 
Mike at A92C while Mike was there on a busi- 
ness trip and Rudi was headed home from his 
XX9CW effort at Macau. Mike was working 
on a 160 antenna for A92C and, you might 
be hearing that station on the low band. 

(DK7PE photo) 

as in many other places in life, you gain 
status and recognition, not to mention 
just simple appreciation by your peers, 
just by getting in early and outliving most 
everyone else. You should try it.”’ 

Son of a gun. The Old Timer was gun- 
ning in all directions. But we were think- 
ing that he was right. And no mention had 
even been made of the idea of a big DXpe- 
dition by the Local to Albania or Bhutan, 
or maybe even to Kentzell’s Island. But all 
of this was enough for the Local, who was 
obviously relieved to get some explana- 
tions that he could understand, though 
possibly not much of it did anything to im- 
prove his current status. With that he was 
gone back down to the village. 

With the Local gone, the Old Timer sat 
there with us, he finally noting how the 
ridges across the way were losing their 
summer brown and turning green with 
the first winter rains. But we had to ask 
about the Local, and the Old Timer just 
shook his head. 

“Nothing changes,”’ he finally said. 
“All DXers eventually learn how things 
are, but often the newer DXers have 

some difficulties. DXers will always ad- 
mire and accept cleverness, but they will 
always revere age. But that’s the way it 
has always been, hasn't it?”’ 

We were thinking that the Old Timer 
was right. At times we have noticed that 
some of those with whom we fiercely 

competed with in other days are showing 
some wear from the years. Maybe a bit of 
sagging and bagging here and there, 
maybe a tendency to find the Silent Key 
listing and read it first when the magazine 
arrives. But always they are great DXers 
and always will be, though maybe they 
might not be too active these days. And 
always they will be the salt of the earth! 
And when we stop to think of it, we cannot 
even remember hearing one of them in 
recent years calling ‘‘CQ DX’’ though we 
also have trouble in remembering hear- 
ing them active at all. Maybe age alone 
will not ensure that a DXer is the true-blue 
type. But definitely when a DXer stops 
calling ‘CQ DX,’ he might be almost 
ready. 

Wake Island 
Bob Smith, KH9AC, should be heard on 

everything open from 160 to 10 meters both on 
CW and SSB. Bob during the summer months 
was working over the antennas with help from 
WOZV and should be heard in both legs of the 
CQ World-Wide DX Tests. 

Previously Bob has signed NH6FU/KH9, but 
now he has a new callsign. QSLs still go to the 
same QSL manager, however—WKE6T with 
the usual SASE or SAE/IRC. Depending on his 
rotating workshift, you will be hearing Bob for 
the next year of so from Wake. It is realized 
that for some areas, such as Europe, Wake 
can be a difficult place to work. Possibly drop- 
ping a line to Bob Smith, KH9AC, Box 86, Wake 
Island 96898 and asking might give some indi- 
cation what his work schedule is allowing. 

Forty-Year Award 
The Northern California DX Club notes that 

as of October it is 40 years old and will issue a 
special certificate to mark the anniversary to 
amateurs outside the continental U.S. who 
work 40 of the club members. The test period 
runs from October 10, 1986 to October 10, 
1987. There are even hints some prizes will be 
given to club members who work 40 DX sta- 
tions in the 10 days after October 10, 1986. 

Thus, should you hear some unusual activity 
coming from the elusive Sixes, you will know 
the reason. Steve Brunt, WC6I, is handling the 
burdens for this award. Write directly to him if 
you covet the award. 

Italian Reciprocal Licensing 
14CMF and I140CS, Manuel Calero and M. 

Alessandra Genesini, respectively, recently 
noted that Italy has reciprocal agreements 
with a number of countries, San Marino being 
the latest to sign an agreement. Reciprocal 
agreements exist between Italy and Austria, 
Belgium, Canada, Cyprus, Denmark, France, 
West Germany, Great Britain, Holland, Ice- 
land, Ireland, Luxemburg, Malta, Monaco, 
Norway, Sweden, Switzerland, the United 
States, and the latest, San Marino. Should any- 
one need specific information on reciprocal li- 
censing in Italy, write to the International Ama- 
teur Radio Service, Via Giorgione 16, I-40133 
Bolgona, Italy. 

It might be noted that power limits in Italy 
are 100 watts on 160 and 300 watts on 80 
through 10. Actually the 300 watts is good on 
everything above 80 meters for the General 
class license; the Limited Class is restricted to 
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Introducing 
allmode radios 
for your Lee 

of travel. 
Yaesu’ 2-mneter PL29OR and 6-meter FIGOOR; - gio ee emer as 

- Mark II Series-are the perfect allmode =... ie NGS ie 
gaveling companions. Re BEC oe es 

_On the road, simply snap on.the heat we eat ae ne eS ee 
ou 12 volts of power, and you've got a.25 “watt. ts Sk 
mobile station. (F'T-690R:10watts). 

= On foot, attach the optional C-cell battery ae” 
; a shoulder sta, and take off with 2.5 ‘Walls 

Themories: dual VFOs, LCD display, automatic storage:of ~ 
( peater. shift into memory register, offset tuning during © 

ive or transmit for satellite operation, relative DE 
oF S- meter, and optional CTCSS unit. 

eT 90k ad rE 6S0R Mark II are: ae fort emer: o 
#en i camping ae talking around town, and DX work: : 

a Our 30th Annonane 
oe Naesu ‘USA 17210 Edwards Road, Cerritos, CA 90701 (213) 404- 2700 e af 

: -Custorner Service: (213) 404-4884 Parts: (213) 404-4847. ee 

eS. Ci fe cininati Service Center 9070 Gold Park Drive, Hamilton, OH 011), Si 3 
“Prices and specifications subject to change without notice.- 

“CIRCLE 10 ON READER SERVICE CARD : 
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CQ DX Honor Roll 

The CQ DX Honor Roll recognizes those DXers who have submitted proof of confirmation with 
275 or more ACTIVE countries for the mode indicated. The ARRL DXCC Countries List is used 
as the country standard. Honor Roll listing is automatic when submitting application or en- 
dorsement for 275 or more countries. Deleted countries do not count and are dropped from 
listing as they occur. Total countries are now 316. To remain on the CQ DX Honor Roll, annual 
updates are required. Honor Roll updates may be made at any time, in any number. Updates 
indicating ‘‘no change’’ willbe accepted to meet the annual requirement. All updates must be 
accompanied by an SASE for confirmation. The fee for endorsement involving the issuance of 

a sticker is $1.00. 

ON4QX....... 316 
weDwa...... 316 
WER Tp Secu 2 316 
K4CEBy .:: 3 -. 316 
NAIR Sc smnain 316 
KOMM....... 315 
N4PN........ 315 
DL7AA 315 
N6AV .. 315 
W3GRS 314 
W8KPREN cs. 3 314 
KORE BE acres, 314 
KG) Gases 314 
N6GWie. cs... 313 
KQAB . . 313 
IKGOEC eigen ne 312 

K2F le: cen: 316 
W4EEE 316 
KGWRine sos 316 
W4UG ....... 316 
WGEU Regt er. 316 
VE3MR . 316 
DESOH Tia... 316 
N4JF .. 316 
IOZN) os soseee eens 316 
KD8VM....... 316 
I@AMU....... 316 
EORMeys tena: 316 
ZI Prce tee 316 
KS2leeece es. 316 
YVIKZ 5 2 ae 316 
IBAA. ........ 316 
W3GRS ...... 315 
VE3MJ....... 315 
AZAD Ke uae 315 
wsDwa...... 315 
WOST osdse.5 sn: 315 
ZIVAGO!. «4... 315 
W4NKI....... 315 
VEQWY inca. 315 
K6YRA....... 315 
W3AZD ...... 315 
KEWAC eri: 315 
VE3GMT...... 315 
CUESNSE Gas ai 315 
[SMR Kier seas 315 
DJ9ZB....... 315 
W4DPS....... 315 
AZ SOR eran 315 
OKIMP...... 315 
ZS6LW....... 315 
ISKOBRo eer. 315 
WS9BW ..... 315 
NAW ir. de Sos 314 
OZ3SKic as. 314 
KOMM ....... 314 
VWVSDEUR es... 314 
K6JG. 222s. 314 
[CE ita Spee opener 314 
OZ5EV . 314 
W2SUA ...... 314 
WOSFU...... 314 
WOYDB...... 314 
OESWWB..... 314 
NEGKNE et. 314 
NEMNOG she 314 
INZROe one oc. 314 
KSIG Soe =. 314 
WSGGE ens am 314 
I2BED  venrartii 3 314 
KQLKA....... 313 
ONSKL seas 313 
EAZIA. cc .rs ss 313 
WS8ILC 313 
BASU ec. ah 313 
OZ8BZi a. 2... 313 
N6AW........ 313 

CW 
N4KG 305 WSR eon 293 ISXIM's 22 os a 280 
AB4H 304 KEES Ge casrances 292 W2LZXee os 280 
WO)Z 5 ee 303 NSDX 291 WSNUF 280 
WA8DXA ..... 302 INSEW crn oe 291 W6YQ) oe ance 280 
YU2TW 301 ISOBO.e. eres 290 HBSARI 22. 279 
SM3EVR 300 WAAJTI.....- 290 IT9QDS 279 
WESN:. ca +22 300 W1IWLW...... 289 WAA4DAN ..... 278 
WB4RUA 300 W4BV........ 289 DETQTeS ee 277 
WOSR 300 N8MC........ 288 G2GM...... 276 
W7CNL 299 WDSIIC ...... 288 INN4Qe 276 
K3FN 298 WA2HZR ..... 286 KASRE saaccis 276 
K3UA 298 WOHZ one, wes 286 I8WY 276 
KOIW...... 298 KACXY . 283 K4SE ne 2 2: 275 
DJ7CX 297 K1VHS.. 281 NAA ue 275 
EA2IA 297 JHIVRQ...... 281 KQQW........ 275 
WDSOIIX. . . 294 KZA ew eke 280 KOBWQ...... 275 

SSB 

WA@DCQ 306 JH1IVRQ...... 299 SKC lee ter e200) 
VE3MRS . 306 [DH AC? ee ane 298 KIS aeercee . 287 
VK3JF 306 K9SM........ 298 EASKW cates 287 
IKBSEU ina 306 SEES cares ac 298 ABSES: ce. 287 
EA1QF 305 K8NA..... 298 WSELUE Sree: 287 
NASW 305 JH4PRU...... 298 N3ARK....... 286 
KZ8Y 305 K8VFV .. 298 Kane eee 286 
KB8KW 305 EAGIE Fee. . 298 N8BJQ....... 286 
AEVOX Recs 305 EWING cee tee: 298 VE3DLR..... 286 
K3UA..... 305 PASC cece 297 VESCYXe an. 285 
EWR ee 304 KSDUTs.. 297 KE4HX....... 285 
W8IMZ 304 KB30Q)..... 5... 297 KOMNT....... 285 
W6SN 304 NAUIZIKV 95 eae 297 WA@FKF ..... 284 
NEV Daas sec 304 K3LUE..... 297 KBSRES ee 284 
W4UNP 304 WB3GPR ..... 296 AG9S 284 
WENLG ..... 304 KC8EU....... 296 KDSV ieee 284 
NYSL 304 KQOW ie eae 296 WB3HAZ..... 283 
MEATS acne 304 KB3KV...... 296 VE3MV....... 283 
XE1KS 303 W4BQY 296 INSANE ...... 283 
W2LZX 303 WS9OKE =. Bes 296 AESBR “Pots 282 
KROOP ee. 303 [SOBOE cine 295 CT1UA 282 
WB3DNA..... 303 SAU. rane ee 295 KC8YM....... 282 
KOGT...... 303 WOIYR....... 295 IQR se 282 
K1MEM...... 302 KKOG oss. 295 TGSERR ce... 282 
NS5SEG ee 302 KAQABC...... 295 N@AGR I cos... 282 
W6FET 302 [SPAN oie eo ae 294 W6YQ 281 
W2FGY 302 NN4Q........ 294 KOMI sees seer 280 
KQHQM...... 302 WDO@BNC..... 294 ZLAIBOQ: : soa: 280 
WA4DAN 302 ISBDEsiee rc 294 G4FAM....... 280 
I8KCl..... 302 (OSG sa: 294 VEGPW a. 280 
KQUAA....... 302 WD8PUG..... 294 KB5DN..... 279 
NJ2c 302 WBSCQN ..... 294 EAGDESs 2) 2: 279 
KP4EQF 302 K4SE: ces ae: 293 WSOKL 279 
AI8M 302 KGSIre res. 293 JH8NYK...... 279 
VESFJE ...... 301 7 be) Is eerrercerra 293 KX SV ieee. 279 
WB4NDX . 301 TRORS eee 293 K4BYK...... 278 
WASHUP . 301 WONUF ...... 293 ISEEOR ee 278 
K8CMO ... 301 WAALOF ..... 292 VESIUE... 278 
WS8ILC/QRPp . . 301 ACOA........ 292 KB8O..... 278 
W9RY 301 I2MOR tue ee 292 KAJED eet 3 277 
YU2ZTW...... .301 VESREA 3:22 &. 292 WBOUFL..... 277 
N4CRU...... .301 MPOCP. 22.5 <-: 292 W4PTT...... 277 
NSFW 301 W8LKG..... 292 KBOSY....... 277 
KZOC 301 REIOW SG 292 ISXTXG eee 277 
N8BKF 301 KAVES : esc 292 KQUF.. 2: 277 
KE3A 301 WOULU . 292 INTAS eee = 276 
W4OH Zee 300 SVG ae 292 WA6DTG ..... 276 
ISEROW = gee. 7300 VESIPR:. 2.4. < 291 WA4OPW . 276 
K9QVB .. 300 N5AWS ...... 291 AIQUE Ree. 276 
KB9KD...... 300 WB6GFJ...... 291 KC2RS....... 276 
VE4AT 300 W4JFE....... 291 WASIVU . . 276 
WZ4l..... 300 W6MFC ...... 291 KOHQW...... 276 
12ZGG"...... «=... 300 KBOUL cane 291 ISINW oo. 5 nes 275 
WB4UBD . 300 K2SUA a os 291 WBIEAZ..... 275 
KZ2P 300 VE3CKP...... 290 VE7BSM 275 
W6BCQ 300 KD5ZM....... 290 K8NWD...... 275 
WA2MID ..... 300 JASPUL ...... 289 GSXi see << 275 
NWSK...... 300 WSTA........ 289 G4GED....... 215: 
IAG Tiere ecoce 299 K8ZZU....... 289 VESEXi2.:..: 275 
WAQTKJ. 299 W4UW....... 288 KSOZ ae ae 275 
IG BEN gore 299 OK1AWZ..... 288 KEIMOX er cise 275 

10 watts, and their operating area is from 144 
MHz and above, all the way to 250 GHz. How 
can you tell them? 

The General licenses always start with I-IK- 
IS-IT-IV or IX. Some of the smaller islands may 
have additional combinations. The Limited li- 
cense always starts with IW, this license not 
requiring Morse code proficiency. 

While we are working this side of the DX 
street, anyone going overseas and contem- 
plating possible amateur activity should not 
leave home without talking with Naoki Aki- 
yama, N1CIX/JH1VRQ, at the IARU desk in 
downtown Newington. Naoki has the answers 
to your reciprocal and operating questions. 

DXCC—Born Again? 
The action by the ARRL Board of Directors 

at their July meeting in directing the DX Advis- 
ory Committee to study the problems and advi- 
sability of restructuring the DXCC Award pro- 
gram has brought a call for comment from 
DXers. With the study scheduled for comple- 
tion at the end of December, there is still time 
to forward any opinions, suggestions, direc- 
tions, or cautions on any possible, needed, or 
demanded changes. 

In calling for comment, John Parrott, 
W4FRU, Chairman of the DXAC, noted that the 
big question to be decided is whether the 
DXCC should continue unchanged, be restruc- 
tured with a fresh start as was done back in the 
1940s after WW II, or whether a transition 
mechanism should be created to provide for a 
new DXCC ‘‘this without loss of credits for 
one’s present standing in the DXCC. W4FRU 
states that in pursuing the study it will not be di- 
minished by any recommended restructuring. 

A release on this Board of Directors’ direc- 
tive commented that since WW II and the pres- 
ent DXCC ‘‘there have been many changes in 
the philosophy of accreditation, verification, 
criteria, and administration. Viewing the sim- 
ple manner that administration of yesterday’s 
DXCC was conducted, in contrast with today’s 
rigid interpretation of the rules, has long struck 
me as being a bit unfair to many DXers, who 
are still, or will be, climbing the DXCC Awards 
ladder. This may well be as good a time as any 
to consider giving the DXCC a new face.” 

A DXer who has stuck with this item to this 
point might find himself immediately thinking 
to himself that possibly the light of sweetness 
and reason has finally penetrated and to- 
morrow will be a brighter day for all DXers. 
Maybe... 

Some who have studied the half-century of 
the DXCC’s existence have been impressed by 
the consistency of the program over the years, 
this in spite of the impression often heard that 
the criteria is as stretchable as a rubber band. 
The post-WW II DXCC went from 1947 to 1960 
before any addition to the criteria was needed, 
and most of those since then have been refin- 
ing attempts. But, as it often happens, the ba- 
sic rules of ‘‘Don’t tell me what you did for me 
yesterday, tell me what you are going to do for 
me tomorrow!” and its non-fraternal twin 

“Don’t let them take it away from you!’’ have 
sometimes been an unspoken part of the cri- 
teria. Those who have want to keep, and those 
who have not want the rocky path to DX and 
the Honor Roll eased for their tired bones. But 
that’s the way it has always been... mostly. 

While some direct their attention to the 
award itself and the criteria, some have at 
times raised the economic factor, asking if 
possibly the DXCC itself has become expen- 
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DXing Armchair or Mobile, catch it with 
the NCG 10/160m Base Station or 15m Mobile. 

NCG 10/160 HF Transceiver 

200 Watts PEP 

4 Memories - 3 way auto scan, dual 

UFOs - If shift - all 9 bands - built in AC 

power, 3-Step tuning, 1 KHz, 100 Hz, 25 

Hz. Includes narrow CW filter and 

hand microphone. 

BOTH WILL GIVE 
YOU TIME 
FOR DXing. 

NCG 10/160m $885.00 

NCG 15m $285.00 

Purchase both and receive 

$75.00 rebate 

Expires 12/20/86 

NCG 15m Mobile 

2 Watts/10 Watts 

Built-in CW side tone audio, AL.C gives 

distortion free TX. Precision Ball Drive 

VFO, top mounted speaker 

Rit offset + 4 KHz 

Fine Tune + 4 KHz 

Power 13.8 VDC-3 AMP neg. ground 

AVAILABLE AT APPOINTED DEALERS OR DIRECT FROM NCG CO. 
neaca 

NCG COMPANY 
1275 N. Grove Street 

Anaheim, CA 92806 

(714) 630-4541 

P= eWEMe pa 
BULLETIN 

NOTE: Prices and specifications subject to change without notice. 

Mfg. by: Matsushita Electric Industries Co., Ltd. 

National, Panasonic and Technics are the brandnames of Matsushita Electric. 

CIRCLE 95 ON READER SERVICE CARD 

SELECTION 

For more than 40 years we 

have been serving the amateur 

3 community with QUALITY PRODUCTS and 

DEPENDABLE ‘’S-E-R-V-I-C-E’’ and, we fully intend to 

carry on this proud tradition with even MORE new 

product lines plus the same “‘fair’’ treatment you've 

come to rely on. Our reconditioned equipment is of the 

finest quality with 30, 60 and even 90-day parts and 

labor warranties on selected pieces. 

And, remember... 

— WE SERVICE WHAT WE SELL — 

AEA DRAKE MOSELEY 
AMECO ENCOMM NYE 
AMERITRON HUSTLER PALOMAR 
ANTEK ICOM RADIO CALLBOOK 

ARRL JANEL ROBOT 

ASTRON KANTRONICS ROHN 
ANTENNA KDK TELEX / HYGAIN 

SPECIALISTS KLM TEN-TEC 

Baw LARSEN TRIO-KENWOOD 

BENCHER MEJ UNADILLA / REYCO 

BUTTERNUT MINI-PRODUCTS §YAESU 

CUSHCRAFT MIRAGE 

DIAWA 

Write today for our latest 

Bulletin/Used Equipment List. 

SATISFACTION! 

STORE HOURS: 
9-5 P.M. (CST) 

MONDAY thre FRIDAY 
OPEN SATURDAYS 

from 9-1 P.M. (CST) 
CLOSED 

SUNDAYS / HOLIDAYS 

MAIL AND 

TELEPHONE 

ORDERS 
“WELCOMED” 

. They're our 
business!! 

P.O. Box 73 
208 East Kemp 

Watertown, SD 57201 

CIRCLE 20 ON READER SERVICE CARD 

AEA AMT-1. 

AMATEUR CENTER 
“AMERICA’S MOST RELIABLE AMATEUR RADIO DEALER” 

SELL-TRADE 
New & Reconditioned 

Ham EQUIPMENT 
Call or Write Us Today For a Quote! 

You'll Find Us to be Courteous, Knowledgeable 

and Honest 

pHONE (605) 886-7314 

REGULARLY $479.95 
NOW ONLY $299.95 

THE AMTOR TERMINAL UNIT!!! Works with any 
ASCII terminal or personal computer with a terminal 

program. Also works RTTY, CW, ASCII. 
ORDER YOURS TODAY! Limited quantities. 
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Here are Karl Breitenbach, DF5DR, and Hel- 

mut Enger, DL1ECU, in front of the house used 

during the low sunspot effort in Liechenstein, 

this October. Also inon the effort was Rolf Hell- 

beck, DK1DN. They worked mainly from 80 up, 

but concentrated on the lower frequencies: 

during the sunspot minimum. The QTH is 3500 

feet above sea level, 1500 feet above the 

Rhine River in the valley below. They were ac- 

tive up to about mid-October. (DK1 DN photo) 

sive and difficult to administrate, possibly con- 

sidered as not being cost effective. One only 

has to look at the pages needed to list the 

Honor Roll these days to wonder whether such 

multitudes of callsigns, often scarcely noted 
by those not on the Honor Roll, can long contin- 
ue. Add to this the DXCC listings, and the cost 
factors can be appreciated. But if you like to 
see your callsign in QST, you will hardly be en- 
thusiastic about any further changes in the fre- 
quency of listings, let alone the dropping of 
them altogether. 

Possibly the whole thing is more than just 
tidying up some loose ends, and a significant 
change in DXCC awards might be in the future. 
Keep in mind the back-logs in processing that 
have occurred in recent years, the in-fighting 
over the administration of the criteria (and the 
Pribilofs should easily come to mind), the what 
sometimes appears to be innovative applica- 
tion of the criteria, and the time taken to handle 
DXCC matters, and it is perhaps thought that 
the ultimate solution to present and future 
DXCC problems should be sought. 

Don’t take this proposal lightly. Keep in 
mind that while DXers can understand things 
that non-DXers cannot even see the form of, 
the DXers on the Board must consider other 
things beside DX. The non-DXers on the board 

may see things differently. This has happened 
in the past when non-DX types were most of 
the make-up of the Board and the lack of un- 
derstanding of DX was evident. 

Most DXers have some ideas on the DXCC. 

TUBES—2,000 TYPES 
DISCOUNT PRICES! 

New 20-pg. wholesale catalog for the radio 

|collector/hobbiest. Antique, hard-to-find 

‘and modern tubes. Also transformers, ca- 
# pacitors and parts for tube equipment, and 

» books, etc. 

Antique Electronic Supply 
688-D West First Street 

mu Tempe, AZ 85281 
$2.00 for complete 20 page Wholesale Catalog. 

CB-TQ0-10 METERS 
We specialize in CB radio modification 
plans and hardware. Frequency and FM 
conversions, books, kits, repairs, high- 
performance accessories. Our 11th year! 
16-page catalog, $2. 

CBC INTERNATIONAL. P.O. BOX 31500CQ. 

PHOENIX. AZ 85046. 

Measure Up With Coaxial Dynamics 
Model 83500 Digital Wattmeter 
The “Generation Gap” is filled with the “new” EXPEDITOR, the 
microprocessor based R.F. AnaDigit System. 

The EXPEDITOR power computer. ..you make the demands, it fills 
the requirements. 
e Programmable forward AND reflected 
power ranges. 

¢ Can be used with the elements you 
now have. 

© Compatible with all Coaxial Dynamics 
line sizes and power ranges. 

e 18 scales from 100 mW to 50 kW. 

Contact us for your nearest authorized 
Coaxial Dynamics representative or 
distributor in our world-wide sales 
network. 

COAXIAL 
DYNAMICS, INC. 
15210 Industrial Parkway 
Cleveland, Ohio 44135 
216-267-2233 1-800-COAXIAL 
Telex: 98-0630 

Service and Dependability...A Part of Every Product 
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CQ DX Awards Program 

SSB 
TAQ0R eye coro cume YSIRRD 1493). eee ers W4UW 
VAST Aver eae: WB9SAU 1494...........-- SV1UG 
W492: cee a eG KE2ECr W495. iar satya K4ELV 

cw 

STOOL chat oe eee WOBWISI5S: (2752522 W4UW/288, 
BION. vata ee KSEJG/S14> 22755. eevee K4JLD/277 
E110 ert eae estat VE7WJ/313 275......... XE1MDX/275 
300%. _ e HISLELISOB! 2200s 85 K4ELV/220 
300. sKRSO/303) SO" 2 as ae YS1RRD/153 
300 . N5FW/301 28 MHz........... W4UW 
2151.5 . KA8T/299 3.5/7 MHz......... W4UW 
PA [SVsc sche, a .. K3LUE/297 1.8MHz..........- W4UW 
VA Lp eee er SV1JG/292 3.5/7 MHz......... EA8TE 

CW Endorsements 

800%. sens ees DLSCM/309 250........... K4JLD/253 
DISK fosctee eas K8LJG/292 200.......... K9DDO/205 
DTDs see ace ies INSEWI2910 WSOl see. WP4F/150 

Total number of active countries is 316. The basic award fee 
for subscribers to CQis $4. For non-subscribers, itis $10. Inor- 
der to qualify for the reduced subscriber rate, please enclose 
your latest CQ mailing label with your application. Endorse- 
ment stickers are $1.00. Updates not involving the issuance of 
a sticker are made free when ans.a.s.e. is enclosed for confir- 
mation of total. Rules and application forms for the CQ DX 
Awards Program may be obtained by sending a business size, 
No. 10 envelope, self-addressed and stamped, to CQ DX 
Awards Manager, Billy Williams, N4UF, Box 9673, Jackson- 
ville, FL 32208 U.S.A. DX stations must include extra postage 
for air-mail reply. Please make all checks payable to the 
awards manager. 

These should be conveyed to your Director. 
Tell what you want, or don’t want. But be sure 
to include one point—no final action until there 
has been ample opportunity for all DXers to re- 
view the proposal and respond. Just be sure to 
include that request. And be sure to also direct 
your comments to the DXAC via Newington. 

AZ1D—Trinidad Island 
The IARU Region Two will be meeting in 

Buenos Aires in late October, and AZ1D will be 
on the air from October 20-25th to mark the 
occasion. 

This Trinidad Island is in Argentina in the vi- 
cinity of 62.00°W and 39.08°S. There is a town 
named Bahia Blanca at the head of the bay of 
Bahia Blanca, all of this to get you in the right 
neighborhood. The sponsoring group is noting 
that this is the first operation from this Trinidad 
Island and they will offer it for the IOTA Award. 
Look for the station on CW at 3510, 7005, 
14040, 21020, and 28020 kHz. On SSB the ac- 
tion will be on 3690, 7090, 14200, 21300, and 
28600 kHz. While no QSL information was 
mentioned in the advance notice, Mariano 
Viva, LU4EJ, is coordinating the effort, and if 
all else falls flat, you can look to LU4EJ to coor- 
dinate your QSL. 

Marcelo Avila, LUSEIC, passes along some 
information on those AZ calls which have been 
heard the last couple of months. Mike notes 
that only the Radio Club Argentino uses this 

special prefix without a number portable, they 
signing AZ1ARU. Any other club using the 
AZ1ARU call has an identifier at the usual por- 
table suffix spot. The Radio Club Boulogne, 
which normally signs LU1DCB, is signing 
AZ1ARU/15. Thus, note the identifier number 

is and has been important when you work 
AZ1ARU. All this is to mark the IX Plenary As- 
sembly of Region II of the IARU in Buenos 
Aires. The special calls to mark the occasion 
are good through October 30th. 
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Greater Milwaukee Needs DX! 
A recent note came through from Terry Ziv- 

ney, N4TZ, the secretary-treasurer of the 
Greater Milwaukee DX Assn. Terry noted who 
the new club officers are along with what the 
club needs in the way of rare DX. First the new- 
ly annointed officers. They are Noll Amidzich, 
WO9RN, as president, Dave Schmocker, KJ9I, 
vice-president, and Terry Zivney, N4TZ, the 
secretary-treasurer. 

Along the way there have often been heard 
unfounded beliefs that the coasts work all the 
DX, that the inner heartlands are permanently 
tail-end Charlies. Then the suspicion started to 
show that those with a firm grip on most every- 
thing showing are the 5s/9s/0s. Ask any of 
these and hear their ‘‘Ha!'’ Ask most anyone 
outside these areas and hear their ‘‘Ah, ha!” 
So let us look at the ten most needed countries 
on the Greater Milwaukee Wish List. 

1. (tie) 3Y-Bouvet 6. XV-Vietnam 
XZ-Burma 

ZA-Albania 7. (tie) VU7-Andaman 
XW-Laos 

4. (tie) 4W-Yemen YA-Afghanistan 
70-South Yemen 5A-Libya 

To get on the Honor Roll you will have to work 
some of these. Burma has not been on the air 
for over a quarter century or so, Albania had 
two brief efforts in early 1970s, and the Ye- 
mens have always been tough but there has 
been some action. But the others... 
XV/XWIVU7/YA and 5A at one time were easy, 
any number of stations being on the air. So 
what does all this prove? That you get on the 
Honor Roll by being aconsistently active DXer, 
long in endurance, steeped in patience, and 
usually worn with the years. Most there follow 
this path. There are also pointers which say 
that each portion of the country believes that 
their conditions are the poorest, that they work 
without the blessings and advantages that 
others enjoy, and their road to the Honor Roll is 
long and rocky. And who might not be ready to 
say, ‘‘Them? Heck no! It’s me who needs help 
and understanding.’’ And they are right. All 
DXers need something. Just ask them. And 
some more so. And most DXers who have 
come to the scene in the last decade need 
most of the above. 

This is Dr. Terry Langdon, G3MHV, at the oper- 
ating position at BY1QH. Terry checked the 
station on a recent visit to Beijing, it being lo- 
cated on the top floor of a men’s dormitory at 
Qing Hua University. G3MHV’s home QTH is 
Warminster, Wilts, but he is currently in W6 
Southern California to study Advanced DXing 

with the local DX types there. 
ie 
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5 Band WAZ No. 54 
Carlos Viana, CT1FL, is the winner of 5B 

WAZ #54 and this DXer has operated from a 
number of the Portugese territories in Africa, 
including along runas CR7GJ. AColonel in the 
Portuguese Army, Carlos currently is serving 
as the Judge President of the Tomar Military 
Tribunal. You can see CT1FL in the photo with 
his XYL and one of his daughters. 

In addition to 5B WAZ, Carlos also holds 5B 
DXCC #659 and is on the DXCC Honor Roll, 5B 
WAC, and also earned DXCC when he opera- 
ted CR7GJ. All of the present totals from 
CT1FL came after 1974 when Carlos returned 
from Africa. His only mode of operation is on 
phone. 

The station has a TH6DXX up 55 feet with a 
couple of homemade slopers for 40 and 80. 
Carlos says that the antennas are nothing spe- 
cial design-wise; it is the ground system that 
he worked hard on. 

He uses a Drake R4C/T4XB/TR4C and an 
RV4C and MN2000. He boosts with Heathkit’s 
SB-200 and SB-220 plus, among other things, a 
Kenwood TS-820. 

The hard zones to fill out the 5B WAZ were 
Zones 19 and 26 on 75 and 40. That was hard 
enough, but trying to get the needed QSLs in 
hand was even harder. It was a two-year wait 
to get the last Zone 26 QSL to round out 40 
meters. 

Carlos likes contests and has been out in 
front on more than one occasion. In 1981 and 
againin 1982CT1FL was the top European sta- 

tionon 75 meter phone. There was an award in 
the ARRL DX Testin 1977 for the high bands. In 

HC1ATG, George Brumley 
This is a DXer who has worked his way 

through a lot of the DX scene. George is a vol- 
unteer missionary, which means going out toa 
country, getting a job, and supporting himself 
while doing his missionary work. George was 
in Ethiopia from 1952 to 1959 signing ET3GB. 
After a few years back in the States, George 
went to Peru, where he signed OA6CV from 
1972 to 1978. Returning again to Wichita, 
George and his XYL were thinking of settling 
down, but in a few years they were off again, 
this time to Ecuador, where he has been on the 
air from Quito since August 1985 as HC1ATG. 
In Ethiopia George ran a broadcast station for 
the then emperor, Haile Selassie. In Peru he 
headed the communications setup for a con- 
struction company. 

George notes that he has been on the air 
| long enough from Quito to get complaints on 

his QSLs. Those QSLing via the HC-QSL Bu- 
reau must have both patience and longevity; 
only 20 QSLs have been received via that 

j agency since August 1985. Mail from the 
States and Europe usually runs about ten days 

| transit but may take up to three weeks. The lo- 
cal postal service has difficulty in understand- 

| ing the acronym “‘IRC.’’ Never heard of them. 
| So what do you do? 

HC1ATG notes that he is living on his Social 
Security check and does not look with favor on 
adding expenses to take care of QSLing. And 
he feels his situation is not uncommon for 
those living overseas in LDCs. So if you really 
hunger for that overdue QSL, some thought 
might be given to sending a dollar bill in a no- 
see-through envelope, comparing this cost to 
that of an IRC. Seal tight and mail direct. Does 
this work? Not always, but it is better than 

Carlos Viana, CT1FL (ex-CR7GuJ), is winner of 
5B WAZ #54 anda long-time DXer and contest- 
er. Here Carlos is inthe shack with his XYL and 
daughter. Over the years Carlos has cornered 
along list of operating awards and is still in the 
contests on the low bands, mostly on 75 phone 
for the contests. Two years ago Carlos wonina 
category in the ARRL DX Test. A member of 
the DXCC Honor Roll, Carlos says that his low- 
band expertise stems from having more wire in 

the ground than up in the air. 

1982 Carlos was top scorer in the 75 meter 
band. Back at CR7GJ Carlos won in the high 
bands in 1972 and 1973 and in the CQ WW DX 
Test in 1973 in the multi-single category. 

Carlos does not look for DX on the DX nets. 
In addition to his other interests, CT1FL is 
working on a history of his military service in 
the African possessions and the troops who 
served with him, this mostly for his family and 
some of the ones who were part of those days. 

some bureaus. George acknowledges that he 
is well aware of overseas stations that promise 
much and deliver little. But these are the haz- 
ards of the course. Also, when the cost of post- 
age in supplying QSLs becomes a problem, 
you can expect a good number of your needed 
ones to come via the bureaus. Eventually one 
learns that the first QSL is valued beyond be- 
lief. The ones that follow can come through the 
bureau; who needs them? Also keep in mind to 
avoid sending money to countries where cur- 
rency restrictions are rigidly enforced. : 

George says he is often on 20, occasionally 
on 40, and on 10 and 15 when they open. He 
works both CW and SSB. Says he is enjoying 
yet his 48 years of activity and being 67 years 
old feels that he is definitely meriting the ‘‘Old 
Timer”’ status. Look for himin the contests and 
most days. Look for his QSL to come from his 
local address: Apartado 8512, Quito, Ecuador. 

Some Wind-Up DX Notes 
Don’t think that the status of the Pribilofs is 

dead. WESTLINK recently reported on a letter 
addressed by KL7Y to all Board members on 
the matter, raising a good number of points on 
the handling of the whole matter. A Golden Ju- 
bilee DXCC Award will be available in 1987 to 
mark the 50th anniversary of the DXCC Award. 

_ This was authorized at the July meeting of the 
ARRL Board. ZL1AMO might be showing from 
VK9-Christmas Island during October. 4U1VIC 
was mauled over again at the last Newington 
meeting; W7RM, the DXAC Liaison, noted that 
the post-WW || DXCC record was that the 
DXAC had never been overruled. Actually, the 
DXAC does not go all the way back to WW I, it 
being formed back in the 1970s along with the 

: other advisory committees. 
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Visitors to Poland are being given a tempor- 
ary license with an SO prefix. It takes a couple 
of months to get one. Heard during the sum- 
mer was SO9UD, who signs G3UD back home. 
Barbados should be heard in the CQ WW CW 
Test, a contingent of W6s heading that way, 
surfboards, jammies, and everything else 

needed. 
In a letter to the The DX Bulletin Vern Da- 

meron, K1DRN, tells how he made it to the top 
of the Phone DXCC Honor Roll. All it took was 
70 South Yemen. Back when most DXers were 
a bit younger, Vern would use his father’s sta- 
tion while attending Boston University. Re- 
cently in checking his old logs—1966 entries 
to be exact—he found an entry for VS9ARV, lo- 
cated a possible QSL route, and guess what! 
The VS9ARV QSL showed in the mails. As was 
noted in The DX Bulletin ‘'. . . even a casual 
DXer with limited time and money can make 
the top spot with persistence, patience, and 
care.”’ And luck and longevity, a good QSL 
source, plus a bit more longevity. Keep in mind 
that this story covers more than a quarter 
century! 

During September and October Botswana 
amateurs celebrated the 20th anniversary of 
independence by signing the special prefixes 
800 and 802—the 800 prefix for Novice li- 
censes, the 802 for full license holders. All this 
from Gerold Tjarks, A22TJ/802. JASDQH col- 
lects amateur call license plates. if you have 
any treasures about to be discarded, remem- 
ber Aki. The Australian authorities have some 
plans for work on and around Heard Island, 
mapping, etc., and Jim Smith, VK9NS/P29uS, 
is working to be the radio operator on the ef- 
fort..Check the net at 14220 kHz at 0600Z for 
information on this. 

DX Ten Years Back 

In November 1976 Lloyd and Iris Colvin 
were working the Caribbean DX stops, and 
Franz Langner, DJ9ZB, tried offering TA2ZB in 
the CQ WW Phone Test but found that ag.p.on 
20 was not the best lash-up. Even back then 
they were feeling for the bottom of the sunspot 
cycle, the Stanford Solar Observatory noting 
the mean solar magnetic field to be in positive 

polarity and the Great Days of DXing might be 
nearing. Ville, OH2MM, signed C5AZ from 
Gambia during the DX Test, and LU2ZA was 
active from the South Orkneys. The W7RM DX 
Farm System was blanketing the Caribbean 
for the CQ WW CW Test, WA7OTT was sent to 
St. Lucia and Dominica, and K7VPF was work- 
ing from a number of stops, including Antigua. 
GC4DAA was in the CW test from Guernsey, 
and Don Riebhoff was signing CT9AT in the 
same effort. 9D5A was also in the test, this be- 
ing EP2SV in downtown Teheran. WSAT and 
W5NUT were on St. Martin signing FS7P/ 
FGQCUJK and slipping across the street to Sint 
Maarten to sign PU8CM and PJ8JM. The FCC 
was moving to protest the Russian Woodpeck- 
er, a complaint being lodged with the Interna- 
tional Telecommunication Union, specifically 
with the International Frequency Registration 
Board. Industry sources noted that most of the 
complaints, and violations, were in the ama- 
teur bands; HF frequencies used in the North 
Atlantic air service were not being bothered. 
PY@ZAE was on from Trinidade with Rocas 
Atoll promised by some PYs. VP8MS and 
VP8OT were on from South Georgia. SM0AGD 
was recovering from the typhus acquired 
while operating SM@AGD was _ recovering 

from the typhus acquired while operating 

SMOAGD/ S2 in Bangladesh and was enroute 

home to Sweden. 

QSL Information 

All of the following was compiled with help 
from W9LNQ, a watcher of the lonely night. 

AT1AU to DJ9ZB 
BV2DA to DL7FT 
C30BBP/p to PASBMJ 
EJ5EP to ONSKL 
FOBASJ to NSDD 
FOSMIR to NSRM 
HB8/DJ1WA to DJO@LC 
HC1MD/HC8 to K8LUG 
HL9CW WA2UUH 
JYQRL to WA6POZ 
K4YT/DU1 to KE3A 
KC4AAC WEMAB 
KP2AH to WA2YMX 
KX6RN to JATELY 
LASPX/p to LAQPX 
LY4L to UA3LM 
LZ6SS to LZ1SS 
N7ET/DU7 to N7ET 
PYBTE to PY1RVY 
T2ITA to N4FUL 
TV6JUN to FSAM 
UJ8JB/U8C to UJ8JB 
UV100 UASLBR 
UZ2FWA KA6V 
VE2GTO to W9OAM 
VP9BO to N1AFC 
VQ9ZZ to N4SGNR 
VR6HIJL to G4AAL 
VS6DT to VS6ER 
W2JGR/VP2M to W2BIE 
M2MFY/VP2M to K2MFY 
K20VS/VP2M to K2OVS 
KD2SX/VP2M to KD2SX/ 
WB2RNT 

ANNOUNCING THE 

DIGITAL VOICE KEYER 

$349.00 Suggested » 
Amateur Net Price ~ 

New for 

a Fastcharger 

Now for the first time you can enjoy the truly unique opera- 
tion of a Digital Voice Announcement System, designed spe- 
cifically for Amateur Radio communications. The DVK-100 
represents the latest technology in digital audio processing. 

Create your own natural voice contest calls, CQ’s, etc. Your 
voice is stored in digital memory, ready to be played back at 
the touch of a key. The Digital Voice Keyer is not a tape re- 

Y86GST to Y23KE 
5H3Z0 to KOLST 
TJ1ACH to NG7X 
A71BK to Box 1556, Doha, 
Qatar 
BQ5A to P.O. Box 507, Fu- 
chow, Peoples Republic of 
China 
C21RK to Box 139, Republic of 
Nauru, Pacific Ocean 
F6EWM to Xavier DeBaert, 6 
tue Voltaire, 93270 Sevran, 
France 
J28EG POB 2417, Djibouti, 
Somalia 
J87€D to Sue Richardson, 
POB 975, St. Vincent, West 
Indies 
KC4USV to NSFA, FPO San 
Francisco 96555 
OD5AS to B.P. 121, Tripoli 604, 
Lebanon 
OD5SM to B.P. 70364, Antel- 
iac, Lebanon 
SVBCJ/SV5 to Box 349, 
Rhodes, Greece 
N4MJH/SV9 to POB 2002, Tel 
Aviv, Israel 
ZS25TJ to P.O. Box 2327, Jo- 
hannesburg 2000, Republic 

of South Africa 
8RIRPN to Box 
Georgetown, Guyana 
SHIHV to Box 114, Valetta, 
Malta 

12282, 

73, Cass, WA6GAUD 

KENWOOD Tn214T, 31AT, 41AT 

SPECIAL SALE! 

954-95 
Now $49.95 

+ $3.00 shipping and handling 
FL res. add 5% sales tax 

Features: 
© Charges in 15 minutes 

e Automatic Voltage cut-off 

e Battery doesn’t heat-up 

e Modification to charge PB21H 

on request at no extra charge 

Optional AC adapter with DC and mobile cords 

available $19-95- $9.95 

Paul WB4WIG or 
Charge-Rite Dr. “S$”, WA4DRV 

P.O. Box 4175, Vero Beach, FL 32964 (305) 476-8580 

corder or robotic sounding synthesizer, but a true full fidelity 
natural voice record/playback system. 

The DVK-100 is a must for the avid contester and great audio 
accessory for any Ham Shack. 

FEATURES 

¢ Superior natural voice quality ° Selectable audio compressor 
¢ Micro-processor controlled ¢ Sealed membrane keyboard 
e 32seconds of message time ° 4 independent voice memories 
¢ PTT/VOX operation e Positive/negative keyed PTT 
e Dynamic/condensor micinput ¢ ESD/EMI/RFI shielding 
¢ Selectable monitor amplifier | ° Selectable end of transmission 
with preset level controls tone generator 

The sound of the future is here today. Contact your local 

Amateur Radio dealer or NTL for further information. 

Dealer Inquiries Invited 

Save $15.00 when ordering 

charger with accessories kit. 

© 12v-14vdc input 

° No memory 

© Proven in daily use 

Call and talk with 

NEL-TECH Labs Inc., 28 Devonshire Lane, 

Londonderry, NH 03053 (603) 434-8234 
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SOFTWARE FOR THE 
C-64* IRON POWDER and FERRITE PRODUCTS 

RF KIT 1.0 disk in- 
cludes over a 
dozen RF and DC 
formulas, pro- 
grams for Beam 
Headings, Tower 
Stress Calc and Noon Meridian to find 
True North. Also, instructions to add your 
own favorite formulas to the disk. Write 
for free data. Price $14.95 + 1.00 postage. 

Fast, Reliable Service Since 1963 

Small Orders Welcome Free ‘Tech-Data‘ Fiyer 

Toroidal Cores, Shielding Beads, Shielded Coil Forms 
Ferrite Rods, Pot Cores, Baluns, Etc. 

RF KIT CO., P.o. Box 27127, Seattle WA 98125 USA 
Tel (206) 246-9522 *Trademark of Commodore 

12033 OTSEGO STREET, NORTH HOLLYWOOD, CALIFORNIA 91607 
CIRCLE 108 ON READER SERVICE CARD CIRCLE 32 ON READER SERVICE CARD 

TS-440S/AT al 
HF Equipment List Juns 

HF Equipment TS-O40SAT Gen.CvgXovr $2249.95 Callg fm VF Equipment IC-735 Gen. Cvg Xevr FT-ONE Gen. Cvg Xcvr 
eNO AN : TS-940S Gen. Cvg Xevr 2049.95 Call $M 1-757 GX Gen. Gva Xevr 

IC-745 Gen. Cvg Xevr : - Ovg 
TS-930S/AT Gen. Cvg Xcvr 1849.95 Call$ ‘ FT-767 4 Band New 

eee Gen. Cvg. Xevr tag 00 TS-830S Xevr 1099.95 Call$ (il Receivers 
ocelvers TS-530SP Xcvr 899.95 Call $ | FRG-8800 150kHz-30 MHz 599.95 

IC-R7000 25-1300+ MHz Revr 1099.00 TS-430S Gen. Cvg Xcvr 819.95 Call$ FRG-9600 60-905 MHz 679.95 

IC-R71A 100 kHz-30 MHz Revr 949.00 TS-440S/AT Gen. Cvg Xcvr 1199.95 Call $f VHF 
VHF TS-440S Gen. Cvg Xcvr 1049.95 Call $ fi FT-270RH FM Mobile 45w 439.95 
IC-271A All Mode Base 25w —-859.00 Racalvers FT-203R/TT FM Handheld 3w 259.95 
IC-271H All Mode Base 100w 1099.00 Coming Soon! New Receiver FT-209RH FM Handheld 5w 359.95 
1C-27A FM Mobile 25w 429.00 R-2000 150kHz-30 MHz 649.95 Call$ fj UHF 
IC-27H FM Mobile 45w 459.00 TS-670 All Mode Quad 6M 799.95 Call$ FT-770RH FM Mobile 25w 479.95 

IC-28A FM Mobile 25w 429.00 VHF FT-703R/TT FM Handheld 3w 299.95 
IC-28H FM Mobile 45w 459.00 TS-711A All Mode Base 25w 899.95 Call $ fy FT-709RH FM HT 4w 359.95 
IC-2AT FM HT 299.00 TR-751A All Mode Mobile 25w 599.95 Call $ jg) VHF/UHF Full Duplex 
IC-02AT FM HT 399.00 TM-201B FM Mobile 45w GcdPaCaS Me ee 1095.95 

FT 757GX 

UHF 6m/726 6m Module 269.95 TM-211A FM Mobile 25w 399.95 Call$ 
IC-471A All Mode Base 25w = 979.00 TM-2530A FM Mobile 25w 429.95 Call$ Bee pee te eae 
1C-471H All Mode Base 75w = 1339.00 B TM-2550A FM Mobile 45w = 469.95 Call $ e796 10-15-20M 289.95 
1C-47A FM Mobile 25w 549.00 TM-2570A FM Mobile 70w 559.95 Call $ Hl sy.726 sate Duplex 429.95 
1C-4AT FM HT 339.00 TH-21AT FM, HT 249.95 Call $ fl pual Bander 
1C-O4AT FM HT 449.00 TR-2600A FM, HT 359.95 Call $ 9 FT-2700RH FM 2m/70cm 25w 599.95 
IC-3200A FM 2m/70cm 25w 599.00 UHF 220 MHZ : 
220 MHZ TS-811A All Mode Base 25w 1049.95 Call$ fi FT-109RH New HT TBA 
IC-37A FM Mobile 25w 499.00 TM-401B FM Mobile 25w 399.95 Call$ fi FT-103R/TT FM HT 279.95 
IC-3AT FM HT 339.00 TM-411A FM Mobile 25w 449.95 Call$ [i Repeaters 
Repeaters TH-41AT FM HT 259.95 Call$ FTR-2410 2m Repeaters 1249.95 

IC-RP3010 440 MHz 1229.00 TR-3600 FM HT 369.95 Call$ FTR-5410 70cm Repeaters 1289.95 

IC-RP1210 1.2 GHz 1479.00 220 MHZ SPECIAL SALE 
TM-3530A FM 220MHz25w = 449.95 Call $ YAESU 
TH-31AT FM 220 MHz HT 259.95 Call$ fm IC-3200A 
TL-922A HF Amp 1499.95 Call$ {fl Mobile Dual Bander FT-209RH 2m HT 

$ SPECIAL $ CALL$ 

ENCOM @TE @ MIRAGE @ AMERITRON® 
BIRD © AMP. SUPPLY © KANTRONICS © 
AEA @ ASTRON ® 
@AMATEUR © TWO WAY © MARINE 
@CELLULAR MOBILE PHONE © SCANNER 
* Free U.P.S. Cash Order «SE HABLA ESPANOL 
(Most Items, Most Places) 

(213)390-8003 Giver city, ca 90280 
CIRCLE 149 ON READER SERVICE CARD 
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MADISON FALL HIT PICKS 
New rigs and old favorites, plus the best essential accessories for the amateur. 

3621 FANNIN ST. 
HOUSTON, TX 77004-3913 

CALL FOR ORDERS 
1-713-520-7300 OR 
1-713-520-0550 

$e 

ALL ITEMS ARE GUARANTEED OR SALES PRICE 
REFUNDED 

EQUIPMENT 
Kenwood ... Call for prices on all Kenwood 
Kenwood TS940S. contester’s delight Call 
Kenwood TS 440 Call for trade 
Icom R7000 25-2000 MHz 949.00 
Icom IC3200A : 519.00 
Santec ST20T Handi Talkie 289.00 
Icom IC735 879.00 
Ten-Tec 2510 (Easy OSCAR) ; .......489.00 
KDK FM 240 .279.00 
Mirage Amps.. 15% OFF 

7.4" 

NYE MB102 Tuner 189.00 

ACCESSORIES 
B&W VIEWSTAR ANTENNA TUNER 89.95 
Heil HC3/HC4/HC5 Stock 
Heil BM10 Boom Mike headset CALL 
CSI Private Patch III 469.95 
Triplett 3360 VOM (same as FLUKE 77) 69.00 
Daiwa NS660A 30/300/3000 watts 135.00 
Alinco ELH 230D- Excellent buy 88.00 

Nye MB5-A (for the big boys!) 529.00 
Shure 444D 54.95 
Ameco PT-2 84,95 
New Tokyo HC 200A 115.00 
Miller C514T Low pass filter 43.50 

B & K Test Equipment VOM, oscilliscopes, 
generators, etc CAL 
Tripp 25A/12VDC Supply (16A continuous) 99 00 

BELDEN 
9913 low loss, solid center, foil/braid shield Sicift 
8214 RG8 Foam 45citt 
8237 RG8 39cift 
8267 RG213 55ciftt 
8000 14 Ga stranded copper ant wire 13cift 
8448 8 conductor rotor cable 33cift 
9405 Heavy duty 2-16 Ga 6-18 Ga 56cift 
9258 RG8x 20cift 
9269 RG-62A/U 16cift 
8403 Mic Cable, 3 condctr & shield 45citt 
100 feet 8214 w/ends installed 54.00 
8669 7/16" tinned copper braid 1.00/ft 

AMPHENOL 
831SP-PL259 Silverplate. ; 1:25 
UG176 reducer RG8xX...... 30 
831J Double Female UHF.... 2.00 
82-61 N Male 3.00 
82-97 N Female Bulkhead ees l019) 
82-63 Inline Female N ..........0.. ee : 4.00 
82-98 N elbow 9.00 
31-212 BNC-RG59 : 1,50: 
31-216 UG201 A/U N Male-BNC Female 2.00 
31-2 BNC-RGS58... Lee é 1,50 
34025 N Male, RGS8 ...... 3,00 
34125 N Female UHF male 9.00 
3128 BNC Female-PL259 oe Bree )10)0) 

Fox N-Male Connector (Fits 9913) 4.50 

PACKET POWER 
AEA PK-232 299.00 
Kantronics KPC 2400 299.00 
Kantronics 2400 139.00 
Kantronics Packet II 199.00 
MFJ 1270 125.00 
AEA PM-1 149.00 
New AEA UDC-232 Firmware. No modem 
ISUZU 91008 er eee eee CALL 

(Icom 

IG2BA wv acescsvars List 429 .. Your Cost 369.00 
ANTENNAS 
lsopole 144 MHz . 44.95 
AOP-1, Complete Oscar Antenna......... 149.95 
Butternut HF6V, 80-10 vertical. ; 125.00 
HF2V. 80 & 40 vertical a, 119.00 
HF4B a 189.00 
Hustler G7- 144... ; 119.95 
Hustler 6BTV ; 139.00 
Hamé4 Rotator, T2X. CD45-2 Call 
KLM HF World Class Series Antennas Call Don 
Alpha Delta Twin Sloper ; 49.00 
Coax Seal 2 00/roll 
B&W Dipoles Less 10% 
KLM KT-34A 399.00 
W2AU, W2DU Now Available 

Cushcraft AP-8, 8 band verticle 
includes 3 WARC bands CALL 

Cushcraft 124-WB 4 element boomer 33.00 
NEW KLM 1,2-44LBX 129.00 

1296 Power Divider Soon 
Onon CD-78 + BS 80 75/80 rotatable dipole 299.00 

OTHER ANTENNAS 
Diamond D-130 Discone 25-1300 MHz 79,00 
Larsen Kulduck 17.00 
Larsen 440 HW 1/2 wave Kulduck 25.00 
Larsen 2M Vewave telescope ant 25.00 

Avanti AP151.3G on Glass Antenna 36.00 
Anteco 2M, 5/8, Mag. Mount. Comp 25.00 
Avanti APR450-5G on glass 39 00 
Orion 2M 1/2 wave Hanoy Antenna 19.00 
Van Gordon SLA-1 160-80-40 Sloper 34.00 
Valor AB-5 Mobile 79195 
Stoner DA100 D Active Rx Antenna 190.00 
DC Tenna Hitch 3/8-24 Thread 

Fits 3/4" trailer hitches ZSPeG, 
EVS 

Bencher & Vibroplex Less 10% 
Bencher is now improved. Screws & springs. all stainless 
steel and extra hand polishing 
Nye ESK-001 Keyer 58.00 

TUBES 
Collins & Drake Replacement tubes Stock 

GE 6146B 11.95 
3-500Z 99.95 
GE Industrial Tubes Call 
GE 12BY7A 7.00 

GE 6JS6C 12.95 
GE 8950 14.00 
12JB6 Sylvania 6.00 
Hard to find Tubes 50-90% off list 
6JB6A 9195 
6JE6C/6LQ6 9.95 

BOOKS 
We stock SAMS. TAB, ARRL. RSGB. Ameco Radio 
Pubs Call 
PASSED Your code yet? Try Gorden West's Code Tapes 

Philmore Field Strength/SWR Meter 19/95 
3-150MHz, KW + 

SURPLUS 
24 Pin Soldertail dip sockets 25/each 
150MFD/400V DC 1.95 
1.5 Amp/400V full wave bridge rectifier 1.95 
2. 5A/1000PIV Epoxy diode 29 each or 19.00/100 
0015/10KV or .001/20KV 1.95 each 
3N201 95) 
4 inch ferrite rod 195 
365pF cap 1:95 
Sanyo AAA.AA Nicads witabs 2.00 
2.4.5,6.8 pin mic plugs 3 3.00 
1/8, 1/4, watt carbon resistors 05 each 
Meters 0-3000 VDC 2%" Square 0-1 Amp DC 9:95, 
Drake—Collins mike plug 2.00 
Miniature toggles, 5A/125VAC v1.50 each 
Thousands of panel meters ...3.95 up CALL 
MICA Cap .0004/3KV 5.00 others CALL 
Close out on rigs & accessories. All the time Call 
We may have what you're looking for 
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COMPUTER STUFF 
Kantronics UTU-XT 
Fits any computer (even y 
Morse University (Great ew program for C-64).....39.00 

SERVICES 
Alignment, any late model rig be, :aczats aera OO: 
Flat fee Collins rebuild ee eee alll 

USED EQUIPMENT 
All equipment, used, clean, with 90 day warranty and 30 
day trial. Six months full trade against new equipment. Sale 
price refunded if not satisfied. 
KWM 380/2CW ....2,200.00 
ETO/ALPH 77, Clean. ...3,800.00 
ICOM IC 745 : ...650.00 
TenTec 505 Argonaut ... 195.00 
YAESU FT 101E 395.00 
YAESU FT 901 DM/CW ..600.00 

POLICIES 
Minimum order $10.00. Mastercard, VISA, or C.O.D. All 
prices FOB Houston, except as noted. Prices subject to 
change without notice. Items subject to prior sale. Callany- 
time to check the status of your order. Texas residents add 
sales tax. All items full factory warranty plus Madison 
warranty 

DON’S CORNER 
FREE GIFT! 
Send us photocopies of your log & QSL card for your best 
10 & 24 MHz DX QSO. We'll send you a nice gift 

5 watts 
10 watts 
25Wwatts 235A 258 25C 25D 25E 
SO watts SOA 508 50C 50D 50E 

100 watts: -A00A. 1008 100C 100D 100E 
290-watts. 250Ae:.,.250B  250C 250D .250E 
300 watts. 300A “S006... 500C 500D .. 500E 

1000 watts 10008 1000B""4980C 10000 1000E 
2500 watts 
5000-watts 

MADISON 
Electronics Supply 
3621 FANNIN 
HOUSTON. TEXAS 77004 

1-713-520-7300 OR 1-713-520-0550 

New ICOM. Call on the IC-p2AT, IC-38A, IC-O3AT 



Novice 
a monthly feature by 

BILL WELSH, W6DDB 

“HOW TO” FOR THE NEWCOMER TO AMATEUR RADIO 

How To Get Started In Amateur Radio— Part III, Conclusion 

Tis is the final portion of a three-part 
article that licensed amateurs are asked 
to share with prospective amateurs. 

Operating 
Amateurs use a system of three-letter 

Q-signals to ask questions and to make 
statements. These Q-signals can be used 
in all modes of transmissions, but they 

are used with more frequency during 
code contacts. As an example, QTH? 
asks ‘‘where is your station located?”’ 
whereas QTH means ‘‘my station is lo- 
cated at.’’ Obviously, if a foreign operator 
wants to find out where you are located, 
he can just send QTH? and if your re- 
sponse is QTH Bedford, Massachusetts, 
you are telling him. that is your location. 
The use of Q-signals minimizes language 
problems. Q-signals are also used when 
no language barrier exists, such as when 
talking to another American. They are 
used in this case because they provide a 
fast way to ask questions and to make 
statements. An extensive list of Q-signals 
adapted to amateur radio use is available 
free to anyone requesting one and fur- 
nishing the usual SASE. 

Another time-saving procedure com- 
monly used in code contacts is generally 
referred to as the Phillips code. It is just a 
phonetic code which eliminates letters 
that can be left out without losing the 
meaning of the word. As an example, one 
operator might send RU WRKG DE CON- 
TEST? to ask ‘‘Are you working the con- 
test?’ There are many other shortcuts 
which are peculiar to code operation. A 
fairly complete Phillips code list is also 
available free to anyone requesting one 
and supplying the usual SASE. 

It is apparently not well known to the 
majority of licensed amateurs that it is 
now legal for them to allow an unlicensed 
guest to make a code contact from their 
stations. The licensed amateur is, of 
course, responsible for such transmis- 
sions. | believe it would be a much more 
realistic code test if each Novice license 
applicant were required to complete an 
unassisted two-way radio contact during 
which the names, locations, and signal 
reports of both operators were ex- 
changed correctly. | often have my stu- 
dents make their first on-the-air contact 
at the time | supervise their FCC Novice 
Code test. 

New operators should not hesitate to 

2814 Empire Ave., Burbank, CA 91504 
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ask more proficient amateurs to ease up 
on them. One simple way to get immedi- 
ate extra consideration is to add a slant 
bar and the letter N after your callsign to 
tell others you are a Novice. If your FCC 
assigned callsign is KB6ADP, just identi- 
fy as KB6ADPIN, which is legal. It is also 
acceptable to ask the other operator to 
slow down. This can be done in plain Eng- 
lish or by simply using the QRS signal. It is 
inconsiderate of an experienced opera- 
tor to use a lot of abbreviations, short 
cuts, and Q-signals when working an op- 
erator who has obviously had little oppor- 
tunity to learn such things. 

Frequency Classifications. The term HF is 
used to designate the high-frequency 
band which extends from 3 through 30 
megaHertz. Almost all amateur radio op- 
eration occurs in the HF (3-30 MHz) and 
VHF (30-300 MHz) ranges. The amateur 
80, 40, 20, 15, and 10 meter bands are all 

in the HF range. The amateur 6, 2, and 

1.25 meter bands are in the VHF range. 
As the following examples show, the fre- 
quency classifications have a definite re- 
lationship: they usually start and end ata 
point where 3 is the significant number. 
The most commonly discussed frequen- 
cy classifications are as follows: 

Frequency 

Abbrev Classification Frequency 
VLF very low below 30 kHz 
LF low 30-300 kHz 
MF medium 300-3000 kHz 
HF high 3-30 MHz 
VHF very high 30-300 MHz 
UHF ultra-high 300-3000 MHz 
SHF super-high 3000-30,000 MHz 

Radio frequency (RF) is any frequency 
above 20 kiloHertz, whereas audio fre- 
quency (AF) is basically any frequency 
below 20 kHz. 

Novice Band Considerations. It is a shock 
when a new Novice first tries to operate 
on a crowded band, and the shock can 
develop into frustration as layers of sig- 
nals cover the signal one is trying to copy. 
Crowding gets so bad at times that there 
simply is no frequency one can use that 
won't cause interference to communica- 
tions already in progress. This bad situa- 
tion occurs most frequently on the 40 me- 
ter Novice band, because more Novices 
operate on this band than on the other 
three bands combined. The choice of the 
40 meter band as an initial operating 
point is easy to understand. Novices are 
usually hesitant about trying to erect an 
80 meter antenna, whereas they will put 
up a 40 meter antenna, since it only re- 

Billy L. Dickinson, KA@TNT, of Saint 
George, Kansas took first place for Kan- 
sas in the 1985 ARRL Novice Roundup 
Contest. He has contacted 49 states, 7 
Canadian provinces, and 10 countries so 
far. His station includes a Yaesu FT-101 
transceiver, Galaxy GT-550 transceiver 
with RV-550 remote frequency control, 
HF-6V 10-80 meter vertical, homebrew 
15 meter Yagi-Uda, and a 150 foot ran- 
dom-wire antenna. His callsign suffix is 

easy to remember. 

quires half as much room for equivalent 
types of antennas. The performance of 
marginal equipment is usually satisfac- 
tory on 40 meters, even when it is unsatis- 
factory on 15 and 10 meters. 

Since Novices quickly learn that a di- 
rectional antenna system is desired for 
satisfactory operation on their 10 and/or 
15 meter bands, they usually refrain from 
using these higher frequencies and be- 
come part of the dinon 40 meters. The un- 
fortunate result of these contributing fac- 
tors is that the 40 meter Novice band 
does have several layers of signals dur- 
ing peak operating times. Remember that 
the 40 (7100-7150 kHz) and 80 
(3700-3750 kHz) meter Novice bands 
are each just 50 kHz wide, whereas the 
10 (28.1-28.2 MHz) and 15 (21.1-21.2 
MHz) meter Novice bands are each 100 
kHz wide. The 40 meter Novice band 
becomes even more of amess when con- 
ditions are good for long-range reception 
and international shortwave broadcast 
stations boom in at every 5 kHz point 
(7105, 7110, etc.) throughout the band. 
These shortwave broadcast stations are 
legal in Region One (Europe) and Region 
Three (much of the Southern Hemisphere) 
where 7000-7100 kHz is the maximum 
extent of the 40 meter amateur band. It is 
just in Region Two (North, Central, and 
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Here is Jack Bigelow, KAQJOL (left), pre- 
senting an award to Charlie Banks, K9IS, 
and Ruth Banks, K9RB, for their help in li- 

censing people. Jack is president of the 
Fox Cities Amateur Radio Club in Nee- 
nah, Wisconsin. Ruth and Charlie also re- 
ceived honorary life memberships in the 
club. They are representative of the thou- 
sands of people who help those who want 
to become licensed amateurs or those who 
want to upgrade to higher class tickets. 

South Americas) that the 7000-7300 kHz 
wider spectrum 40 meter band can be 
used by amateurs. 

If all of this explanation has convinced 
you that you should normally operate on 
any Novice band other than 40 meters, 
you have received my message without 
error. The first choice for Novice opera- 

JAYBEAM ANTENNAS 
From 

Spectrum International 

900 MHz (800-930 MHz) 
DY20-900 17dB $79.95 

70 cm Multibeams (420-450 MHz) 
For ATV, OSCAR, TROPO, EME, etc. 
70/MBM28 11.5 dB $44.95 
70/MBM48 14.0dB $64.95 
70/MBM88& 18.5 dB $94.95 

2-Way Phasing Harness PMH2-70 $17.95 
4-Way Phasing Harness PMH4-70 $34.95 
Vertical Pol. Mounting Kit SVMK-48 $19.95 

SVMK-88 $29.95 

2 way & 4 way Mounting Frames Available. 

2 Meter Twist 
For OSCAR Operation 

10XY-2M 
Circular Pol. Harness 

Loop Yagis 
For OSCAR, ATV, TROPO, EME, etc. 

11.3dB $74.95 
PMH-2C $15.35 

1268-LY 20dB 
1296-LY 20dB 

For GOES Weather Satellite 
1691-LY 20dB $59.95 
2 way & 4 way Combiners Available 

ALL ANTENNAS INCLUDE 50 ohms Balun 
Send 66¢ (3 stamps) for detailed specs on all 

VISA 
VHF & UHF Products ee 

aa (~----]J 
Spectrum International, Inc. 

Post Office Box 1084Q 
Concord, MA 01742 USA 
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$49.95 
$49.95 

tion should now be the 15 meter band, 
which offers superb long-distance com- 
munications. Antennas for 15 meters are 
smaller, lighter, and less expensive than 
their counterpart antennas for use on the 
40 and 80 meter bands. The light weight 
of a 15 meter directional antenna (such 
as a Yagi-Uda, delta loop, or quad) makes 
it possible to mount it on an inexpensive, 
telescoping, push-up TV antenna mast 
and to rotate it with a relatively low-cost 
antenna rotator. 

The 15 meter band’s DX capability dies 
about sunset. It is essential for a Novice 
to have both low-band (40 and/or 80 me- 
ters) and high-band (10 and/or 15 meters) 
operating capability to have operating ca- 
pability at any time of the day or night. The 
15 meter Novice band provides very good 
long-distance communication capability 
and it is useful during more hours of the 
day then one can work DX on the 10 me- 
ter band. However, 15 meter antennas 

are larger, heavier, and more expensive 

than 10 meter equivalent antennas. A 
suitable initial Novice station antenna 
system is a 15 meter rotatable directional 
antenna for daytime operation and a 
longwire antenna (with tuner) for 80 and 
40 meter nighttime operation. 

Those of us who instruct amateur radio 
licensing courses often make it a point to 
stress good operating practices and 
pride in our Amateur Radio Service. Most 
operators do have a lot of pride in both 
our service and their own good operating. 
Unfortunately, it is the occasional poor 
operator who is easily noticed and re- 
membered. There is no way to know 
about the many good operators who 
avoid unnecessary interference by listen- 
ing on a frequency before using it to as- 
certain they are not going to bother a con- 
tact already in progress. 

QSL Cards 
Amateurs use specially printed cards 

to confirm their two-way radio contacts. 
These cards are called QSL cards, since 
the Q-signal QSL means ‘I am acknowl- 
edging receipt’’ (of your message). New 
amateurs usually underestimate how 
many QSL cards they will need. The most 
common initial orders of QSLs are 100 or 
200 cards, which the average amateur 
runs out of shortly after she/he gets ac- 
tive on the air. The minimum number of 
QSLs one should initially order is 500, 
with 1000 being a more realistic quantity. 
Basically, one has to send cards to re- 

QSL promptly if one wants to receive a 
card in return. | QSL each first contact 
with a different amateur, but this is not 
standard practice with most amateurs. A 
lot of amateurs just send QSLs in re- 
sponse to received cards, which is a rea- 
sonable procedure. You will need re- 

ceive them, and it is more effective to j 

ceives while using a lower class license 
count towards earning awards when one 
upgrades to a higher class license. 

The January through March 1979 is- 
sues of CQ provide full particulars re- 
garding design, use, distribution, stor- 
age, and display of QSL cards. If you have 
access to these issues, you can benefit 
by reading them. 

After you have purchased equipment 
and accessories and you have set up 
your station, QSL cards and postage will 
be continuing expenses. It costs as much 
to mail a trash QSL as a good one, so you 
may as well get good cards. 

Printed Material 
The August 1986 issue of CQ lists arti- 

cles available in previous issues of CQ, 
plus printed aids available from myself. 
Previous issues of CQ are usually avail- 
able at $2.50 each from CQ, 76 North 
Broadway, Hicksville, NY 11801. A list of 
the printed aids | have on hand will be 
sent to each person who requests it and 
sends a self-addressed, stamped enve- 
lope (SASE) to me at my California ad- 
dress. Printed material has been sepa- 
rated into six groups to permit desired 
items to be found easily. In sequence, 
these groups are introduction, code, 

theory, miscellaneous, station, and oper- 
ating. Naturally, new items are continual- 
ly added and outdated items are deleted 
from the group of printed aids | distribute 
to licensing course students. | send one 
set of current printed items with $15 
being payment in full, including ship- 
ping costs. 

Conclusion 
This article is intended to provide a 

simple introduction to amateur radio. It is 
hoped that prospective amateurs will 
read it and decide to become licensed. 

Photographs Wanted 
Photographs of Novices in_ their 

shacks provide introductions to a few of 
the newer amateurs. Photograph size is 
unimportant, but good definition, con- 

trast, and subject matter are important. 
Color pictures can be used, but black- 
and-white photographs are preferred. 
Operating activities and achievements, 
plus a self-introduction, are needed with 

each picture. Send SASE if a picture must 
be returned. A free one-year CQ subscrip- 
tion (or renewal) is awarded to the one 
amateur whose picture | select as the 
winner for the month. If you are a sub- 
scriber, please enclose the mailing label 
(or copy) from your latest CQ issue. One 
award is made each month, no matter 
how many photographs are printed. DX 
amateurs, who frequently work the Amer- 
ican Novice bands, are also urged to sub- 
mit photographs. | have not received a 

ceived QSLs if you decide to seek some | picture from a Novice in Hawaii or Ver- 
of the thousands of operating awards that | mont. 
are available. The QSL cards one re- 73, Bill, W6EDDB 
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VHF 
a monthly feature by 

STEVE KATZ, WB2WIK 

PRINCIPLES, PRACTICES, AND PROJECTS FOR THE VHFER | 

ZZZAP! 

Pat is the sound | heard at 3:05 a.m. 
on August 2, 1986. We were in the throes 
of amajor electrical storm, complete with 
heavy rains, moderate winds, and lots 

and lots of bright flashes with loud thun- 
dering accompaniment. These are not 
unusual conditions for early August in 
New Jersey, so we retired to bed around 
midnight without giving the storm much 
attention. A few thunderclaps were very 
loud, and they seemed to precisely coin- 
cide with lightning flashes, but still | 
wasn’t disturbed, having been through 

this before. 
Or so | thought. At 3:05 a.m. there oc- 

curreda flash so bright and a clap so loud 
that we were awakened to what was surely 
a nearby nuclear blast. The lights blinked 
momentarily (we always leave a few on at 
night), and we heard a startling ‘‘zzzap!"’ 
followed by the recognizable fragrance 
of ozone. Thinking about all the antennas 
| hadn’t disconnected from equipment 
(I’d been living on this hilltop for over 
eight years and hadn't any problems with 
lightning), | raced downstairs to the shack 
to check for smoke and flames. There 
weren't any, so! went back to bed, feeling 
a bit foolish. 

The next day brought bright sunshine 
and lots of blown out electronic equip- 
ment. My 2 meter repeater which had 
called my garage ‘‘home’’ for the past 
couple of years was dead. Not a receiver 
in the shack functioned. Our telephone 
answering machine and the tuner section 
of our VCR were lifeless. There was never 
an electric-power or telephone-line fail- 
ure, and our telephone instruments (good 
old Bell equipment) all worked fine, as did 
all electronic equipment which was not 
connected to outside communications 
lines or antennas. But lots of stuff was 
dead—real dead. 

| spent all day repairing gear which had 
become dysfunctional as the apparent 
result of a nearby, but not direct, lightning 
strike. The repeater had blown fuses, a 

tripped ‘‘crowbar’’ circuit in its power 
supply, and a few failed semiconductor 
devices; still, it didn’t take too long to fix 
because | was so familiar with the circui- 
try. Every single GaAsFET preamp | owned 
(six of them) had failed, and in some 
cases the on-board voltage regulators in 
these preamps were catastrophically 
destroyed as well. The helical GaASFET 
preselector on the repeater’s receiver 
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had an FET which was literally cracked in 
two and, needless to say, not working. 
Two of my shack power supplies, which | 
leave ‘‘on’’ continuously to power var- 
ious circuits which have a warm-up cycle 
(like the local oscillators in my VHF/UHF 
transverters) were down but not forgot- 
ten; they were producing no DC output, 
but their line fuses were intact and panel 
pilot lamps glowing. 

It took another two weeks of part-time 
repair work to get things going again. | 
shipped a couple of A.R.R. GaAsFET pre- 
amps back to their manufacturer for re- 
pair, and these folks came through as us- 
ual with rapid, quality service. The total 
turnaround time, including mail, for the 
A.R.R. preamps was exactly one week. | 
wish every manufacturer offered this 
kind of service. THe helical preselector 
was returned to its manufacturer, GLB 
Electronics, but the news wasn’t so good. 
The unit used a 3SK97 GaAsFET, no long- 
er available from GLB. The newer designs 
use MRF901 bipolar transistors, but the 
older circuit will not accommodate the 
new transistor; thus, the blown-out unit 
was deemed “‘irrepairable’’ and returned. 
| guess |’ll have to find a 3SK97 and ser- 

vice the unit myself. 
The Astron 35 amp power supplies had 

blown out IC regulators and cost only a 
few dollars and maybe half an hour to re- 
pair. My Radio Shack telephone answer- 
ing machine has so many blown out parts 
that it is nearly beyond hope. | replaced 
the 7900 quad Norton (linear) amplifiers 
and many discrete transistors—some of 
which are PNP and difficult to find—but 
there seemed to be another blown out 
part adjacent to each one replaced. At 
this writing, | am about to shoot the ma- 
chine and put it out of its misery. Funny 
thing is, the answering machine was not 
powered up during the storm and the tele- 
phone instrument connected in parallel 
with it wasn’t damaged at all. The light- 
ning spike must have come in the tele- 
phone line, propagated through or around 
the line coupling transformer, and zapped 
everything in its path. 

All the ham gear is repaired and I’m 
back onthe air, but! won’t soon forget the 
Night of the Big Storm. | should mention 
that in my neighborhood, all utility lines 
are buried beneath the ground, and the 
nearest overhead utility lines are about a 
half-mile away; electric, telephone, and 
cable TV service are all fed to the house 
via underground conduits, so | thought | 
was fairly immune from ‘‘direct strikes’’ 

to these services. What did all the dam- 
age, then, must have been an induced 
surge which exhibited such enormous 
di/dt that all my circuit breakers, and the 
majority of equipment fuses, held to- 
gether just fine while allowing more sen- 
sitive semiconductor circuits to literally 
vaporize. Possibly the use of properly in- 
stalled gas-discharge transient voltage 
suppressors in all the antenna transmis- 
sion lines would have prevented some of 
the damage; it’s hard to say. 

VHF WPX Update 
Yeah, | know the contest was back in 

July. However, we’re always excited to 
see how people did, and at this writing 
about 200 logs have been received indi- 
cating so-so band conditions around the 
world. Six meters was pretty hot for the 
VHF WPX Contest, but not as hot as it was 
for the QSO Party in June. The higher 
bands were just average, and that seems 
an almost worldwide consensus. Some 
big scores received thus far include: 
F6IFR, multi-single group from France 
who had the world-high score last year, 
with 133K; N2BuJ, single-multi from NY, 

with 108K; GJ4ICD, our last year’s Euro- 

pean single op high scorer, really outdid 
himself this time with 90K; KB7lJ/5, an 

outstanding single-single effort, 47K; 
WBOMSYV, single-multi, 51K; FEHMQ/p, 
single-single, 32K; and other U.S. 

single/multi efforts breaking 40K points 
(claimed) include NOLL, KD5RO, and 
KA8MRI/9. Single-single stations break- 
ing 30K points (claimed) include NW5E 
and KI3L/5. KC2PX has the early claimed 
high score in multi-multi (167K), with 
NN8H following at 120K, but we under- 

stand the W1XX multi-op resulted in 
about 185K—maybe the world-high 
score? And kudos to K7IDX/7, who 
achieved 16K + in the portable category 
(15K in ‘‘FM only’’) using just 2 meter 
QRP from a hilltop site in WA. 

We'll continue to receive logs up 
through publication time for this issue, 
and there’s no telling what those logs will 
contain. We’ll try to have a ‘‘high-claimed 
scores’”’ bulletin in the January or Febru- 
ary ’87 issue, along with the announce- 
ment for next July’s contest. 

By the time this is printed, the Septem- 
ber VHF QSO Party will have come and 
gone, and we’|l be planning for the January 
Sweepstakes. Remember, you needn't 
be a contester to enjoy these operating 
events. Contests give us all an opportuni- 

Say You Saw It In CQ 



ty to check out our equipment and work 
new states, grids, counties, or whatever. 
Participate and have fun! 

Pony Express 
... lS what many of us call the U.S. 

Mail, a medium by which we receive writ- 
ten communication. Here’s a review of 
some interesting reader comments. 

Gerald Cromer, K4NHN, wrote regard- 
ing the use of BNC connectors at 70 cm. 
He was replying to my comment (June 
column) that BNC connectors are quite 
lossless at 70 cm, and Gerald wrote, ‘‘l 

was at the ATV meeting (at Dayton) and 
had talked about 70 cm slot antennas. | 
don’t know if you were there and was 
making reference to a comment | had 
made at the meeting. My statement to the 
group was that | didn’t recommend using 
BNC transitions in the coax line feeding 
the slot antennabecause of the SWR they 
entered (sic) into the line... .”’ 

Well, Gerald, | was not referring to your 
statement, but it is an interesting one. Ac- 
tually, | was referring to a fellow who re- 
fused to use a 70 cm receive preamplifier 
with BNC receptacles because the 
BNC’s were so “‘lossy.”’ He insisted that 
only type N were low loss enough to be 
usable at 432 MHz. This is a statement 
with which | take issue, having measured 
hundreds of standard military (male and 
female, panel and cable-mount) BNC 
connectors and never finding any to be 
lossy below about 3 GHz. As you know, 
the geometry of the active portion of a 
type-N connector is essentially identical 
toa BNC. 

It is true that some BNC transitions 
(between-series adapters, especially) 
might introduce a measurable imped- 
ance mismatch to a 50 ohm line, with 
some resultant loss. My rule of thumb 
about between-series adapters, espe- 
cially above 1 GHz, is, ‘‘When in doubt, 

leave them out!’’ While some of the more 
costly transitions have tightly controlled 
geometry, Teflon dielectrics, and gold- 
plated mating surfaces which result in ex- 
cellent impedance consistency through 
the microwave region, many of the cheap- 
er ones don't. 

Gerald goes on to say, ‘‘We have a lot 
of BNC connectors in our microwave sys- 
tem at work—loss is no problem—but 
you never see BNC transitions used. A 
letter does not present a good chance to 
explain the procedure used to check the 
BNC transitions, but | feel | used standard 
engineering practices ....”’ 

There are many fine ways to measure 
transition performance. One I’ve used a 
lotis to terminate the transition under test 
with a microwave short circuit (essential- 
ly zero impedance through several GHz) 
and sweep the input to the transition, mea- 
suring return loss across the RF spec- 
trum of concern. A high-quality direction- 
al coupler (H-P 778D, for example) and 
vector voltmeter may be used to measure 
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Fig. 1- Typical test setup for evaluating coaxial transitions. Procedure is as follows. (1) 
Terminate directional coupler directly with coaxial ‘‘short.’’ (2) Measure return loss at 
frequency of interest; this should measure nearly 0.0 dB; record this quantity. (3) In- 
stall transition under test between coupler and “‘short."’ (4) Repeat step 2. The differ- 

ence between this quantity and that recorded in step 2 equals loss in transition. 

return loss and phase angle of the re- 
flected signal. At lower frequencies, re- 
turn loss will be nearly zero (indicating in- 
finite VSWR), but as the transition ‘‘runs 
out of gas’’ (i.e., introduces loss), return 
loss willimprove. With this simple system 
one may evaluate RF devices across the 
popular UHF amateur spectrum (fig. 1). 

A letter from Phil Wilson, WA6CRA/4, 

tells of his recent activities. Phil lives near 
Roanoke, Virginia on a ridge near the 
Blue Ridge Parkway, elevation about 
2200 feet above sea level. He’s achieved 
50 MHz WAS and has worked all Canad- 
ian districts, 40 countries, and 175 grid 
squares on the band. WA6CRA/4 is also 
active on 144 and 432 MHz, using 60 watt 
and 100 watt rigs, respectively, and is 
getting fired up on 10 GHz with about 200 
mw. Phil was looking forward to the CQ 
VHF WPX Contest when he wrote (back in 
July), and is anticipating a few mountain- 
top VHF expeditions with his son, a new 
amateur. What’s your son’s call, Phil? 

Robert ‘‘Bondy’’ Bond, WD6BCN, of 
Oxnard, California wrote to tell us about 
his 6 meter activities. Bondy is a member 
of the Ventura County Amateur Radio 
Club andis an active VHF contester. He’s 
been active on 50 MHz since June 1982 
and has worked all over the country with 
10 watts on SSB, but now has a Drake 
TR-6 (300 watts PEP) and has worked 138 
grids and 40 states thus far; not bad fora 
sunspot cycle slump, Bondy! WD6BCN is 
also active on OSCAR 10 and is glad the 
“bird’’ came back to life after a pro- 
longed down period. Most recently, Bon- 
dy, who is 68 years young and also a 
model-railroad enthusiast, worked VE1BB 
(Maritime Provinces, northeastern Cana- 
da) and PP2ZDD (Brazil) on 6 meters. 
Keep up the good work, Bondy! 

Elsewhere in California, Ric Haworth, 
WI6I, of Canoga Park, has been working 
some incredible DX on 50 MHz. Ric says, 
“Saturday, July 26th was the best 6 me- 
ter opening | have heard in my year anda 
half on the band. | was hearing stations 
from the W4 through WO call areas, and 
northern California on back scatter. After 
the dust settled, | had 21 new grids and 5 
new states in the WI6I log. The new ones 

bring my grid total to something over 
SOK se 

This would be impressive under any 
conditions, but Ric has been using a 5 
watt Mizuho (Ace Communications) VXO- 
controlled rig, which is something like a 
handie-talkie for 6 meter SSB. His anten- 
na is a 5-element Cushcraft Yagi at 37 
feet above ground. | imagine a great deal 
of operating prowess, coupled with pa- 
tience, is responsible for Ric’s success- 
ful DX work. When he wrote, Ric was get- 
ting ready for a move to Rhode Island and 
inquired if FN41 is a ‘“‘rare one.” I’m 
afraid not, Ric, but anything is rarer than 
FN20, where | live. 

Still another California reader (do you 
guys plan _ this?), Keith Thompson, 
K6PVS, of Hesperia, wrote to tell of his ex- 

periences with auroral-influenced scat- 
ter propagation on 2 meters. On August 4 
Keith worked W5HM and NG4C in New 
Mexico, plus he reports other contacts 
with Texas and Oklahoma, via unusual 

paths peaking 35 to 40 degrees farther 
north than the direct (great-circle) paths. 
Keith writes, ‘“CW signals were T5-6 and 

SSB (signals were) difficult to under- 
stand. The opening gave me 4 new grids, 
which gives me 96 worked via terrestrial 
propagation. | later talked with W5HM on 

the telephone, and he reported his anten- 
nas were also to the north by 35 to 40 de- 
grees.” Interesting report, Keith. 

K6PVS is a proponent of a DX window 
for 2 meters, and says we should ‘‘estab- 
lish a national calling frequency for me- 
teor-scatter work. | would like to see a 
pair of frequencies that would be used 
other than 144.200.” As I’ve written in 
previous columns, | think the only way to 
create new calling frequencies is by con- 
vention, or actual usage. Here in the 

northeastern U.S. I’ve been pushing fora 
DX window from 144.110 to 144.120 for 
weak-signal SSB work. It is unbelievable 
that people still set up meteor-scatter 
skeds on 144.200. There is just no excuse 
for this. 

Back in February WA1JXN/C6A was 
operating from the Bahamas on 144.200, 
trying to complete m.s. skeds with sta- 
tions here in the northeast. What a zoo! 
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Lance, an accomplished moonbouncer, 

should have known better. | tape-re- 

corded this circus for a long while one 

evening before | finally became tired and 

shut off the receiver. Surely, people, we 

can find a better frequency on which to 

conduct our weak-signal work. 

K6PVS also reports that Jim, N7ALX, 

has spent a good deal of time and effort 

promoting grid-square activity in the 

west. According to Keith, N7ALX spent 

nearly a week in mid-August traveling 

through rare grids DM17, 18, and 29, giv- 

ing ‘‘new ones”’ to many of his happy con- 

tacts. This is a wonderful display of the 

true spirit of amateur radio. Maybe Jim 

will inspire more of us to go a few steps 

out of our way to make someone happy. 

New Equipment 
Tactical Electronics Corporation has 

announced a broad range of VHF/UHF 
amateur products which should appeal to 
experimenters or folks who wish to ex- 
plore higher bands without putting too 
much strain on their budgets. Most of the 
items in their latest catalog are available 
as reasonably priced kits. Some of the 
more interesting products include a 2 me- 
ter RF-switched, PIN-diode protected 
MOSFET receive preamp, rated for 50 
watts of transmit power and priced at just 
$28.75 (kit); a 70 cm RF-switched 10 watt 

signed for ATV service for just $56.85 
(kit); a 70 cm GaAsFET receive preamp 
with 1.8 dB nf, PIN-diode protection, and 
antenna-mounting provision for $24.50 
(kit); a 432 to 144 MHz receive converter, 
2.5 dB nf, for $53.75 (kit, less crystal); a 
70 cm 1 watt ATV video transmitter for 
$136.00 assembled; and a 432 to 1296 
MHz varactor tripler rated at 4 watts out- 
put for 10 watts drive for $126.75 as- 
sembled. Add to this a number of avail- 
able subassemblies for the UHF/micro- 

output power amplifier especially de- | 

Baaaae. 

The C.C.I.E. Commander II 144 MHz kilowatt power amplifier is rated at 650 watts RF 

output with just 15 watts drive. 

wave tinkerer (like a 500 mw ‘‘microwave 
drive source’ which delivers +27 dBm 
output in the 375-525 MHz range for a 
variety of multiplying and mixing applica- 
tions), and you have an interesting cata- 
log of European-manufactured products. 
For further information, contact Tactical 
Electronics Corporation, P.O. Box 1743, 
Melbourne, FL 32902. 

Want a bigger signal on 2 meters? You 
might want to try anew ‘‘Commander II”” 
linear amplifier from C.C.1.E. Manufactur- 
ing. The Commander Il is a self-contained 
desktop linear amplifier for the 144 MHz 
amateur band, featuring a 3CX800A7 
ceramic-metal triode capable of deliver- 
ing 650 watts RF output in SSB/CW ser- 
vice. The husky little unit has a self-con- 
tained 117/234 VAC power supply and an- 
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tenna changeover relay, is American- 

made, and is currently priced at $988 
plus shipping. | haven't used one of these 
yet, but would like to review one for CQ 
(hint, hint) and would be glad to put it 
through the paces in an RF lab environ- 
ment. C.C.I.E. proprietor Pat Stein, 
N8BRA, warned me that after a couple of 
weeks with one of his amps, I’d get so at- 
tached to it that |’d want to keep it. Maybe 
so. My homebrew 2 meter kilowatt isn’t 
exactly a desktop affair (grunt), and it 
might be nice to have such a tidy pack- 

age. For further information on this and 
other C.C.I.E. products, contact Pat at 
104 W. Vine St., Edgerton, OH 43517. 

The high-tech line of products from 
muTek Ltd. (U.K.) is now available form 
“Q” Products, 417 Staudaher St., Boze- 
man, MT 59715. Gene Shea, KB7Q, is im- 
porting muTek transverters, preamplifi- 
ers, retrofit front-end boards for ICOM 
and Yaesu multimode rigs, and bandpass 
filters intended for use by the serious 
VHF/UHFer. The popular TVVF50A and 
TVVF50C 6 meter transverters, which 
convert 28 and 144 MHz to 50 MHz, re- 
spectively, are available for $334.95 (A) 
and $289.95 (C), and the 1 kw-rated mast- 
head preamp for 2 meters, model 
gtba144e, previously reviewed in this col- 
umn, is available for $284.95 from ‘‘Q”’ 
Products. For further information write to 
Gene, or call him at (406) 587-9150. 

Next month we should have the review 
of the Tokyo High Power 100 watt ampli- 
fier for 70 cm and more good stuff. The 
new 44-element 23 cm Yagi from KLM 
just arrived, and we'll be testing it out as 
weather permits. Write if you get work. 
Better yet, write if you work something in- 

teresting on VHF. 
73, Steve, WB2WIK 
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Get Your Best Deal... 
Then CALL US ...TOLL FREE! 

4 -800-238-6 4 68 (In Tennessee, call 901-683-9125) 

KENWOOD 
WE TRADE!! CALL FOR FREE APPRAISAL! 

AUTHORIZED DEALER FOR: Kenwood, ICOM, Ten-Tec, MFu, | Send us your name and We are an Authorized 
Astron, Mirage, B&W, Hustler, Cushcraft, Larsen, Hy-Gain, address...we’ll put you Service Center for 
Butternut, Avanti, Van Gordon, Ameritron AEA and more... on our catalog mailing list! KENWOOD 
PLUS CURRENT USED GEAR 

After the sale, Store Hours: 

ronosricol Memphis AMAtTEUP orsarriday,s105, 
Saturday 9 to 12 that counts! 

5 (Central Time) 

e _.. Electronics, Inc. 
song “Teteloa® 1465 Wells Station Rd., Memphis, TN 38108 = cincte6: on Reaper service carD 

Talk to the World With Your Computer! 
NEW RTTY/CW Interface and Program Cartridge for the VIC-20, C-64 and C-128! 

As reviewed by Lew McCoy, W1ICP for CQ Magazine! (Nov. 85) 

Check these EXCLUSIVE features not found in any other T/U! 

e Automatic RTTY scanning: Baudot 60-66-75-100-132 

ASCII 110-330 plus Invert & repeat! 

¢ Tape all incoming or outgoing data “‘on the fly” WHILE 

OPERATING! 

e Tape or load at 16K/min rate! (Almost as fast as a disk.) 

Tape starts/stops automatically. 

e Available in PAL Format for DX’ers 

e Self Test! (No test equipment required for T/U check 

out.) 

MADI0 TELE Type 
AND CW INTERFACE 

The Merlin Line 
OTHER FEATURES 

eCompletely crystal controlled on transmit ¢ Complete KYBD control, no switches * Screen display of operating modes and 

memory size e Automatic CW tracking 5-127 wpm * MSO (RBBS) program e Logging program ® KYBD seletable HI/Low tone 

pairs to take advantage of filters in your receiver e Will operate CW, MCW, Break CW e CW speed lock ¢ On-screen tuning in- 

dicator e Split screen * On-screen clock ® Logging scratch pad ¢ RTTY sync e Edit mode ® 26 instant call-up message buffers 

plus memory filing system e In MSO (RBBS), user may assign read, write, list & delete codes ¢ Extra memory may be added for 

larger MSO, etc. e Memory can be scrolled, edited, re-transmitted, taped, etc. ¢ Will also transmit number of bytes remaining in 

memory and time that is displayed on the screen. 

Designed by amateurs for amateurs. Routines in this program were originally developed in 1974 by Charles ‘*Merlin’’ Myer 

(W8VCF) and recently updated to state of the art. There are over 100 functions in this program (too many to list here). A profes- 

sional glass epoxy circuit board. plates through holes. and gold tabs. One-year warranty. If you don't think this is the finest 

RTY/CWIT/U Inteface and program on the market. return it within 30 days for full refund (less shipping), no questions asked! T/U 

plugs into user port. program cartridge plugs into expansion port. No hidden extras to buy. The only thing you need to supply isa 

microphone and audio connector to match your rig! Compare our price and specifications to units costing over $500.00! 

a ORDER: CM-20 (for Vic-20) $124.95 

Newsome Electronics CMSA (for C64) 12495 7 
19675 Allen Rd. @ Trenton, Michigan 48183 a (<-} (add $3.50 ena ane 

(31 3) 479-2100 EBS in the Continental U.S. $7.00 for Overseas) 
Mich. residents add 4% sales tax 
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Propagation 
THE SCIENCE OF PREDICTING RADIO CONDITIONS 

a monthly feature by 

GEORGE JACOBS, W3ASK 

Bulletin 

Since this issue of CQ should reach 
most subscribers prior to the start of the 
CQ World-Wide DX Phone Contest week- 
end of October 25-26, here is an updated 
day-to-day forecast of general conditions 
expected for the contest weekend made 
at press time. Conditions continue to look 
Low Normal for the entire weekend, 
much as forecast in last month’s column. 
Despite exceptionally low solar activity, 
this could be a fairly good DX contest 
period. 

CW Contest Weekend 
The CQ World-Wide DX CW Contest 

weekend is November 29 and 30. Com- 
plete DX predictions for all HF bands to 
all areas of the world for use during the 
CW contest weekend appeared in last 
month’s column. At press time, it appears 
that there is a strong likelihood that a ra- 
dio storm could develop during the CW 
weekend, driving HF propagation condi- 
tions to mostly Below Normal. An updat- 
ed forecast will appear at the beginning 
of next month’s column in time for use 
during the CW Contest weekend. See the 
Last Minute Forecast appearing in this 
month’s column for a day-to-day forecast 
of conditions expected throughout the 
entire month of November. 

A smoothed sunspot number of ap- 
proximately 7 is forecast for November 
1986. By comparison, solar activity dur- 
ing last year’s CW contest period was ata 
level of 17, and during the peak year of 
1979 it stood at 162! 

The exceptionally low level of solar ac- 
tivity expected during the 1986 CW con- 
test weekend, coupled with the possibili- 
ty of a radio storm, makes the challenge 
greater than ever for digging out DX con- 
tacts. As difficult as this may seem com- 
pared to previous years, the DX should 
still be out there during the 1986 contest, 

but it will take greater patience to pile up 
points, and a greater knowledge of where 
to look for the openings. To help in provid- 
ing that knowledge, the following is a 
summary of conditions and other propa- 
gation tips that should be helpful during 
the CW DX Contest weekend specifically, 
and during the month of November gen- 
erally. Be sure to refer to the more de- 
tailed data appearing in last month’s col- 
umn. 

11307 Clara Street, Silver Spring, MD 

20902 

LAST MINUTE FORECAST 

Day-to-Day Conditions Expected for November 1986 

Expected Signal Quality 

Propagation Index........ (4) (3) (2) (1) 

Above Normal: 6, 19, 25 A A B c 

High Normal: 4, 7-8, 17-18, 
24 A B c c-D 

Low Normal: 1, 5, 9, 14-16, 
20, 22-23, 26-28 AB BC CD D-E 

Below Normal: 2-3, 12-13, 
21, 29-30 B-C CD D-E E 

Disturbed: 10-11 CE OD-E E [= 

Where expected signal quality is: A—Excellent opening, 
exceptionally strong, steady signals greater than S9. 

B—Good opening, moderately strong signals varying be- 

tween S6 and S39, with little fading or noise. 

C—Falr opening, signals between moderately strong and 
weak, varying between S3 and S6, with some fading 
and noise. 

D—Poor opening, with weak signals varying between S1 

and S3, and with considerable fading and noise. 

E—No opening expected. 

HOW TO USE THIS FORECAST 

1. Find propagation index associated with particular 
band opening from Propagation Charts appearing on 

the following pages. 

2. With the propagation index, use the above table to find 
the expected signal quality associated with the band 
opening for any day of the month. For example, an 
opening shown in the charts with a propagation index 

of 3 will be good to fair (B-C) on Nov. 1st, fair to poor 
(C-D) on the 2nd and 3rd, good (B) on the 4th, etc. Below 

Normal conditions are expected for the WW DX CW 

Contest weekend of Nov. 29th and 30th. 

This month’s column also contains 
short-skip propagation charts for use be- 
tween distances of 50 and 2300 miles, 
and between the lower 48 states and Ha- 
waii and Alaska. 

Contest Tips 
Midnight to Sunrise: Check 20 meters 

for openings to South Pacific until mid- 
night, or perhaps as late as 1 a.m. in the 
EST and CST time zones, and until 3 a.m. 
in MST and PST zones. Band may also re- 
main open for anhour or so after midnight 
to deep South America and Antarctica. 
Best band during this time period should 
be 40 meters. Look for openings towards 
Europe, the Middle East, and parts of Afri- 
ca until 3 a.m. in EST and 2 a.m. in CST 
zones. Check for long-path openings be- 
tween 6 and 8 a.m. in PST zones. Good 
openings from all time zones towards 
South America should be possible, with 
signals strongest to the Caribbean area, 
Central America, and the northern coun- 
tries of South America between midnight 
and 5a.m.in EST and CST zones and to 4 
a.m. in MST and PST zones. The path to- 
wards the South Pacific looks good on 40 
meters between midnight and sunrise in 
MST and PST zones. Weakish openings 
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to the Far East and Asia may be possible 
from the PST zone from midnight to sun- 
rise. There’s also the possibility of a 40 
meter opening to Antarctica between 2 
and 5 a.m. in EST and CST zones and be- 
tween midnight and 5 a.m. in MST and 
PST zones. Eighty should open from EST 
and CST zones to Europe, parts of Africa, 
and the Middle East until 2 a.m., possibly 
for an hour or so longer in the EST zone. 
Eighty also looks good from PST and MST 
zones to the South Pacific from midnight 
almost to sunrise, and from the EST and 
CST zones from about 3 a.m. to almost 
sunrise. Check for good 80 meter open- 
ings to the Caribbean, Central America, 
and the northern countries of South 
America between midnight and 5 a.m., 
and to 3 a.m. for deeper openings into 
South America, in all time zones. There’s 
also a possibility of an opening to the Far 
East and Asia from the PST zone between 
1 and 5 a.m. Openings on 160 meters 
should be possible from the EST and CST 
zones to Europe between midnight and 2 
a.m. In PST zone check for 160 meter 
openings towards the South Pacific be- 
tween 2 a.m. and sunrise. Openings to- 
wards the Caribbean, Central America, 
and the northern countries of South 
America should be possible from all time 
zones from about 2 a.m. to 4a.m. 

Sunrise to Sunset: Check for possible 
10 meter openings to Europe from EST 
and possibly CST zones between 9 and 11 
a.m., for openings to Africa between 9 
a.m. and noon. Ten meter openings into 
South America should be possible be- 
tween 9 a.m. and 3 p.m. from all time 
zones. Check for openings towards the 
South Pacific between 1 and5p.m. in PST 
zone, and possibly MST as well. Look for 
openings from PST zone to the Far East 
and Asia between 2 and 5p.m. Conditions 
may have to be at least High Normal for 
the 10 meter band to open. DX conditions 
on 15 meters should hold up well during 
the entire daylight period. Check for 
openings towards South America as ear- 
ly as 8 a.m., with the band peaking in this 
direction between noon and 4 p.m. Good 
openings are expected toward Africa be- 
tween 10 a.m. and 2 p.m. in EST and CST 
zones, and until noon in MST and PST 
zones. Band should open to Europe from 
EST and CST zones between 8 a.m., and 
noon, and until 10 a.m. in MST and PST 

zones. Check for openings towards South 
Pacific between 2 and 6 p.m. inall zones, 
with the band remaining open for an hour 
or so longer in PST zone. Fifteen meters 
may also open towards the Far East and 
Asia between 4 p.m. and sunset in PST 
and MST zones. Twenty meters should 
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| HOW TO USE THE SHORT-SKIP CHARTS 

1 . In the Short-Skip Chart, the predicted times of open- 
ings can be found under the appropriate distance column 
of a particular meter band (10 through 160 meters) as 
shown in the left-hand column of the chart. For the Alaska 
and Hawaii Charts the predicted times of openings are 
found under the appropriate meter band column (15 
through 80 meters) for a particular geographical region of 
the continental USA as shown in the left-hand column of 
the charts. An * indicates the best time to listen for 80 me- 
ter openings. 

2. The propagation index is the number that appears in 
() after the time of each predicted opening. On the Short- 
Skip Chart, where two numerals are shown within asingle 
set of parentheses, the first applies to the shorter dis- 
tance for which the forecast is made, and the second to 
the greater distance. The index indicates the number of 
days during the month on which the opening Is expected 
to take place, as follows: 

(4) Opening should occur on more than 22 days 
(3) Opening should occur between 14 and 22 days 
(2) Opening should occur between 7 and 13 days 
(1) Opening should occur on less than 7 days 

Refer to the ‘‘Last Minute Forecast” at the beginning of 
this column for the actual dates on which an opening with 
a specific propagation index is likely to occur, and the 
signal quality that can be expected. 

3. Times shown in the Charts are in the 24-hour system, 
where 00 is midnight; 12 is noon; 01 is 1A.M.; 13 is 1 P.M., 

etc. On the Short-Skip Chart appropriate standard time is 
used at the path midpoint. For example on a circuit be- 
tween Maine and Florida, the time shown would be EST, 
on acircuit between N.Y. and Texas, the time at the mid- 
point would be CST, etc. Times shown in the Hawaii Chart 
are in HST. To convert to standard time in other USA time 
zones add 2 hours in the PST zone; 3 hours in the MST 
zone; 4 hours in the CST zone; and 5 hours in the EST zone. 
Add 10 hours to convert from HST to GMT. For example, 
when it is 12 noon in Honolulu, it is 14 or 2 P.M. in Los 
Angeles; 17 or 5 P.M. in Washington, D.C.; and 22 GMT. 
Time shown in the Alaska Chart is given in GMT. To con- 
vert to standard time in other areas of the USA subtract 8 
hours in the PST zone; 7 hours in the MST zone; 6 hours in 
the CST zone; and 5 hours in the EST zone. For example, at 
20 GMT it is 15 or 3P.M. in N.Y.C. 

4. The Short-Skip Chart is based upon a transmitted 
power of 75 watts c.w. or 300 watts p.e.p. on sideband; the 
Alaska and Hawaii Charts are based upon a transmitter 
power of 250 watts c.w. or 1 kw p.e.p. on sideband. A di- 
pole antenna a quarter-wavelength above ground is as- 
sumed for 160 and 80 meters, a half-wave above ground on 
40 and 20 meters, and a wavelength above ground on 15 
and 10 meters. For each 10 dB gain above these reference 
levels, the propagation index will increase by one level for 
each 10 dB loss, it will lower by one level. 

5. Propagation data contained in the Charts has been 
prepared from basic data published by the Institute for 
Telecommunication Sciences of the U.S. Dept. of Com- 
merce, Boulder, Colorado 80302. 

open to almost all areas of the world just 
after sunrise, and remain open with 
strong signal levels to at least 10 a.m. 
From 10 a.m. through the early afternoon 
signals will probably weaken, with the 
band only open towards Europe, northern 
Africa, the Caribbean, Central America, 

the northern countries of South America 
and short openings towards the South Pa- 
cific. After 2 p.m. signals should begin to 

First, 
the obvious: 
Five models for antenna wind 
loads of up to 25 square feet. 
And with up to 9000 in. Ibs. 
braking power. Enough to 
handle stacked HF “‘Long Johns’ 
or a full sized 40 meter or VHF 
monster. With controller 
accuracy up to 1°. All with 
stainless steel hardware and 
rugged, weather protected bell 
housings. 

HDR300 

Now, 
the Hidden Extras: 
Amateur rotator tests are as 
conservatively rated as our 
commercial products. It’s your 
assurance that rotator performance 
actually meets the published 
specifications. Hy-Gain rotators carry a 
full year limited warranty. And we 
make them right here in the U.S.A. so 
narts and service are always readily 
available. 

peak again on 20 meters towards Africa, 
and remain strong to 3 p.m. in the MST 
and PST zones, andtoas late as 5 p.m. in 
the CST and EST zones. In the EST and 
CST zones, check also for long-path 
openings to Australasia between 3 and 5 
p.m., and look for short-path openings to 
Australasia from the PST and MST zones 
between 4 p.m. and sunset. Expect 
strong signal openings to all of Latin 
America from about 4 p.m. onward. Forty 
meters should begin to open towards Eu- 
rope and to the Caribbean, Central Amer- 
ica, and the northern countries of South 
America about an hour or so before sun- 
set in all time zones, but signals will be 

weakish. 

All backed by the best Customer Service 
in the industry. For free information and 
advice before you buy or for helpful 
information about installation or trouble 
shooting call toll free 

1-800-328-3771 | = 
In Minnesota call 612-887-5528. 

TELEX huy-gain 
TELEX COMMUNICATIONS, INC. 

9600 Aldrich Ave. So., Minneapolis, MN 55420 U.S.A. 
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CQ Short-Skip Propagation Chart 
November & December 1986 

Local Standard Time At Path Mid-Point 
(24-Hour Time) 

Band 
(Meters) Distance Between Stations (Miles) 

50-250 250-750 750-1300 1300-2300 

10 Nil Nil 11-16 (0-1) | 11-16 (1-0) 

15 Nil 10-16 (0-1) | 09-10 (0-1) | 09-10 (1) 
10-12(1) | 10-12 (1-3) 
12-16 (1-2) | 12-14 (2-4) 

16-17 (0-1) | 14-15 (2-3) 
15-16 (2) 

16-17 (1) 
17-18 (0-1) 

20 Nil 09-11 (0-1) | 08-09 (0-1) | 07-08 (0-1) 
11-16 (0-2) | 09-11 (1-4) | 08-09 (1-3) 
16-19 (0-1) | 11-16 (2-4) | 09-11 (4) 

16-17 (1-3) | 11-15 (4-3) 
17-18 (1-2) | 15-16 (4) 
18-19 (1) 16-17 (3) 

19-21 (0-1) | 17-18 (2-3) 
18-19 (1-2) 
19-20 (1) 

40 07-09 ( 07-09 (1-3) | 07-09 (3) | 07-08 (3-2) 
09-10 (1-3) | 09-10 (3) | 09-14 (3-1) | 08-09 (3-1) 
10-15 (3- 10-15 (4-3) | 14-15 (3-2) | 09-14 (1-0) 

15-16 (2-3) | 15-16 (3-4) | 15-16 (3) | 14-15 (2-0) 
16-18 (1-2)] 16-18 (2-4) | 16-18 (4) | 15-16 (3-1) 
18-20 (0-1) } 18-20 (1-2) | 18-20 (2-4) | 16-17 (4-2) 

20-00 (0-2) } 20-22 (2-3) | 17-18 (4-3) 
00-07 (0-1) | 22-00(2) 18-20 (4) 

00-04 (1-2) | 20-22 (3-4) 
04-07 (1-3) | 22-00 (2-3) 

00-02 (2) 
02-04 (2-3) 
04-06 (3) 

80 08-16 (4 08-09 (4-2) | 08-09 (2-1) | 08-09 (1-0) 
16-18 (2 09-16 (4-1) | 09-16 (1-0) | 09-16 (0) 
18-20 (1 16-18 (4-2) | 16-18 (2-1) | 16-18 (1-0) 
20-06 (1 18-20 (3-4) | 18-20 (4-3) | 18-20 (3-2) 
06-08 (2 20-06 (2-4) | 20-06 (4) | 20-04 (4-3) 

06-07 (3-4) | 06-07 (4-2) | 04-06 (4-2) 
07-08 (3) | 07-08 (3-1) | 06-07 (2-1) 

07-08 (1) 

160 07-09 (3-2) | 07-09 (2-1) | 06-07 (2-1) | 06-07 (1-0) 
09-11 (2-0) | 09-17 (0) | 07-09 (1-0) | 07-19 (0) 
11-17 (1-0) | 17-19 (2-1) | 17-19 (1-0) | 19-20 (2-1) 
17-19 (3- 19-04 (4) | 19-20 (4-2) | 20-21 (3-2) 
19-07 (4 04-06 (4-3) | 20-21 (4-3) | 21-04 (4-2) 

06-07 (4-2) | 21-04 (4) | 04-06 (2-1) 
04-06 (3-2) 

Sunset to Midnight: Twenty meters is 
expected to hang in for an hour or so after 
sunset to parts of Africa from the EST and 
CST zones. In PST zone check for long- 
path openings to Europe and Africa on 20 
beginning about 10 p.m. The band looks 
good to most of Latin America to about 8 

HAWAII 
Openings Given In 

Hawaiian Standard Time# 
20 40 

Meters Meters 

06-07 (1) Eastern 07-08 (1) 18-20 (1) 
USA 08-10 (2) 20-01 (2) 

10-12 (3) 01-03 (1) 
12-13 (2) 20-22 (1)* 
13-14 (1) 02-03 (1)* 

Central 09-11(1)** 16-18 (1) | 17-20(1) 
USA 18-20 (2) | 20-02 (3) 

20-02 (3) | 02-04 (1) 
02-04 (2) | 20-22 (1)* 
14-16 (1) | 02-03 (1)* 

Western 15-17 (1) | 17-18 (1) 
USA 17-18 (2) | 18-20 (2) 

18-20 (3) | 20-04 (4) 
20-02 (4) | 04-06 (2) 
02-05 (3) } 06-07 (1) 
05-07 (2) | 19-02 (1)« 
07-08 (1) | 02-04 (2)« 

04-06 (1)* 

ALASKA 
Openings Given In GMT # 

iS 40 
Meters Meters 

20-22 (1) 00-11 (1) 
11-13 (2) 
13-14 (1) 

20 
To: Meters 

Eastern 07-11 (1) | 
USA 

Central 20-22 (1) 01-12 (1) | 07-13 (1) 

USA 

Western 19-21 (1) 04-09 (1)* 

USA 21-23 (2) 09-12 (2)* 
23-00 (1) 12-14 (1)* 

#See ‘‘How To Use Short-Skip Charts’’ in box at the beginning 

of this column. 
Note: The Alaska and Hawaii Propagation Charts are intended 
for distances greater than 1300 miles. For shorter distances, 
use the preceding Short-Skip Propagation Chart. 
*|ndicates best time for 160 meter opening. 
**Indicates best time for 10 meter opening. 

p.m., and to Antarctica and the deep 
areas of South America almost to mid- 
night. Twenty should remain open to the 
South Pacific to midnight, and to the Far 
East and Asia until 10 p.m. in all time 
zones, but openings favor MST and PST 
locations. Expect some fairly good open- 

AUTHORIZED KENWOOD 
I-COM RADIO DEALER 

H. L. HEASTER, INC., 203 Buckhannon Pike, Clarksburg, W. 
Va. 26301 Clarksburg Phone (304) 624-5485 or W. Va. Toll- 

Free 1-800-352-3177 

HAROLD HEASTER, KA80HX, 91 Ridgefield Place, Ormond 
Beach, FI. 32074 Florida Phone (904) 673-4066 

NEW NATION-WIDE TOLL-FREE TELEPHONE 1-800-84-RADIO 
1-800-84-72346 

Call us for a quotation, WE WILL SAVE YOU MONEY! 

CIRCLE 71 ON READER SERVICE CARD 
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Dustcovers 
@ PROTECT 

your 
@®GEAR 

@PAK Nylon: 
— Silver Gray 
— Deep Blue 
— Inca Gold 
—Slate Gray 
— Carmel Bronze 

@ GUARANTEED 
@ NONstatic/Waterproof 
@ Inexpensive 
@MINIcovers KAGI 

— Send for our Brochure — 

RO, Box 06780, Portland,Or 97206 
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ings on 40 meters to Europe and parts of 

Africa throughout this entire time period, 
and to most of Latin America as well. In 
PST zone, check 40 meters for openings 
towards the South Pacific beginning 
about 10 p.m. Eighty meters should open 
toward Europe, Africa, the Caribbean, 
Central America, and the northern coun- 
tries of South America during most of this 
time period. Check for possible 160 me- 
ters openings toward the Caribbean area 
and Central America, and possibly into 
northern South America, between 10 
p.m. and midnight in all time zones. Open- 
ings may also be possible on 160 from the 
EST zone to Europe between 10 p.m. and 

midnight. 

VHF lonospheric Openings 
Two short but significant meteor 

showers are expected during November, 
which should make possible some mete- 
or-scatter-type openings on the VHF 
bands. The Taurids shower, occurring 
during the first week of November, 

should peak between the 1st and 3rd, 
with a count of about 15 meteors an hour. 
A second shower of about the same in- 
tensity, called the Leonids, should begin 
on November 14th and peak on the 15th. 

Some auroral VHF ionospheric open- 
ings should be possible during Novem- 
ber, especially when HF conditions are 
Below Normal or Disturbed as a result of 
a radio storm. Check the Last Minute 
Forecast at the beginning of this column 
for the days that are most likely to be in 
these categories during November. 

Sunspot Cycle Progress 
Cycle 21 continues to inch towards its 

demise. The Royal Observatory of Bel- 
gium, the world’s official keeper of sun- 
spot data, reports a monthly mean sun- 
spot number of 18 for July 1986. Daily 
counts varied between 0 and 36. This re- 
sults ina smoothed sunspot number of 14 
centered on January 1986. This is a drop 
of one unit in the solar cycle from the pre- 
vious month’s level. The 10.7 cm solar 
flux level for July, as reported by the Al- 
gonquin Radio Observatory in Ottawa, 
Canada, was 70.2. Daily values varied be- 
tween 66.4 and 72.5. 

A smoothed sunspot number of ap- 
proximately 7 is forecast for November 
1986. 

Over the past 35 years these WW DX 
Contest forecasts have sustained an ac- 
curacy greater than 90%. Much of this 

has been due to the excellent propaga- 
tion data obtained during the contest pe- 
riods and then fed back into the forecast 
procedures for subsequent contests. Be 
sure to let the Editor of this column know 
how this year’s contest propagation fore- 
casts work out. 

Gocd luck in the 1986 CW contest 
weekend. 

73, George, W3ASK 
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THIS MONTH’S GOODIE FROM THE CANDY STORE 

MFJ 1270 
$114.90 

i 

ee AEA MP-20 $89.99 L.T.O. 
Over 7500 Ham Related Items in Stock, All Prices 
FOB Preston. Send SASE for NEW RTTY Price List. 
More specials in classifieds. 

ROSS DISTRIBUTING COMPANY 
78 South State Street, Preston, Idaho 83263 

Telephone (208) 852-0830. We Close at 2:00 on Mon. & Sat 

Sess 

MULTI-BAND SLOPERS 
ALSO: DIPOLES & LIMITED-SPACE ANTENNAS 

Outstanding performance of WOINN antennas Is well kndwnt Now en- 

-Joy multtband BIG-SIGNAL reports! Automatic bandswitching - Very 

low SWR *Coax feed = 3kw power - Compact - ASSEMBLE 
to your specified center frequency eachbend - Easy - Vor 

low profile - Complete Instructians -Your personal check accepted 

4-BAND SLOPER - 160, 80, 40,30, or 20M........... | p 

3: ose OG - 160,80, 40M........... 60 ft 3. =) 

2 se + 80,40M................- ° 
3 NO-TRAP DIPOLE - 160, 80, 40M vite 
2 0 “oe == 80, 40M 5 5 : B5tt. |. 
9-BAND SPACE-SAVER DIPOLE-160 theu 10M *.. -fBth tong =i 
* Requires wide-range tuner (80, 40, 20, 15M without tuner) 
SEND SASE for complete detalls of these and other unique antennas 

W9INN ANTENNAS 312-394-3414 
BOX 393-Q MT. PROSPECT, IL 60056 

FREE TO CQ SUBSCRIBERS 
Advertising Rates: Non-commercial ads are 20 cents per word including abbreviations 

and addresses. Commercial and organization ads are 60 cents per word. Boldface words 

are $1.20 each (specify which words). Minimum charge $2.00. No ad (non-subscriben will 

be printed unless accompanied by full remittance. Non-commercial ads free to CQ sub- 

scribers, as space permits, maximum 3 lines each. All ads must be typewritten double 

spaced. Recent CQ mailing label must accompany ad. 
Closing Date: The 10th day in the third month preceding date of publication. Because the 

advertisers and equipment contained in Ham Shop have not been investigated, the Pub- 

lisher of CQ cannot vouch for the merchandise listed therein. Direct all correspondence 

and ad copy to: CQ Ham Shop, 76 N. Broadway, Hicksville, NY 11801. 

FOR SALE: 13.5 by 19.5 inch 1987 wall calendars at $5 each, 

including postage. Amateur Radio printed in top half. Date 

blocks left blank. W6LS, 2814 Empire, Burbank, CA 

91504-3297. 

FIND OUT what else you can hear on your general coverage 
receiver. Join a radio listening club. Details on major North 
American clubs, sample newsletter $1.00. ANARC, Box 462, 
Northfield, MN 55057. 

WANT: HT32B, must be in good cond. Will pay fair price or can 
trade R-390A/URR RX. Contact David, K4ZZB, Box 1330, Dar- 

lington, SC 29532. 

1-800-USA-9913 ORDER LINE 

BELDEN 9913 low loss. .$185/500 ft. or 38/ft./ WiBROPLEX 
BELDEN 8267 RG-213. . .$195/500 ft. or .39/ft. 
BELDEN 8214 AGS, . ., .$149/500 ft. or aa/tt.] KEYER/PADDLES 
BELDEN 8237 RG-8. . . . .$1.45/500 ft. or .32/ft. 
BELDEN 9258 RG-8X... $80/500 ft. or .17/*t.| MFJ 

AMPHENOL Connectors & Adaptors ANTENNA TUNERS 
UG-21D N-type Male Cable end 
UG-21D Fitted for 9913 cable ACCESSORIES 
PL-259 _- UHF Plug(sllver) 
UG-146 N plug to UHF jack 
UG-83 N Jack to UHF plug 
UG-29 N-type barrel conn. 

SETH THOMAS 13-inch 24-hour station clock $28.95 

QEP’s SAME DAY SHIPPING 
110-4 Route 10, E. Hanover, NJ 07936, 201/887-6424 

YAESU OWNERS: Hundreds of modifications and improve- 
ments for your rig. Select the best from fourteen years of genu- 
ine top-rated Fox Tango Newsletters by using our new 32-page 
Cumulative Index. Only $5 postpaid (cash or check) with $4 
Rebate Certificate creditable toward Newsletter purchases. 
Includes famous Fox-Tango Filter and Accessories Lists. Milt 

Lowens, N4ML (Editor), Box 15944, W. Palm Beach, FL 33416. 
Telephone (305) 683-9587. 

WANTED: Old Western Electric, RCA, Cunningham, Telefunk- 
en, Mcintosh, Marantz, Altec, Dynaco, tubes, speakers, am- 
plifiers. Phone (713) 728-4343. Mauri, 11122 Atwell, Houston, 

Texas 77096. 

MARCO: Medical Amateur Radio Council, Ltd. operates daily 
and Sunday nets. Medically oriented amateurs (physicians, 
dentists, veterinarians, nurses, physio-therapists, lab techni- 
cians, etc.) invited to join. Presently over 550 members. For in- 
formation, write MARCO, Box 73's, Acme, PA 15610. 

QSL CARDS: Look good with top quality printing to standard 
designs or fully cutomized cards. Better cards mean more re- 

turns to you. Free brochure, samples. Stamps appreciated. 

Chester QSLs, Box C, 310 Commercial, Emporia, KS 66801. 

ATTENTION WRITERS: Manuscripts wanted on a wide variety 
of communications and monitoring subjects. SASE brings 
want list or send your suggestions, resume, credits. Tiare Pub- 
lications, P.O. Box 493, Lake Geneva, WI 53147. 

FCC EXAMS, NOVICE-EXTRA: Sunnyvale VEC ARC. Call (408) 
255-9000 24 hours. 73, Gordon, W6NLG, VEC. 

TENNATEST: Antenna noise bridge outperforms others, ac- 

curate, costs less, satisfaction guaranteed. 1-150 MHz. Send 
stamp for details. W8URR, 1025 Wildwood Rd., Quincy, MI 

49082. 

AAAA WANTED: Radio tubes (50s, 211, 845). Western Electric 
Equipment (Tube, Amp, Mixer, Console, Speaker, Driver, 
Horn, Microphone, Parts, etc.). Triaxial, Coaxial speakers of 
Jensen, Trusonic, Altec, Tannoy. JBL 150-4C, N-500. David, 
P.O. Box 832, Monterey Park, CA 91754, Tel: 1-818-576-2642. 

COOLEY) 

COMMEIECE™N 
TR-2600 

2 SW/300MW (swit 
chable) 2 Meter Size 

@ © 10 Memories Wi 
Lith.um Back-up 

° Band and 
Memory Scar 

TM-2570 

First 70 WattFM Mobuie ¢ First with Memory & 
Autodialer *23ChannelMemory ¢ Front 
Panel Programmable CTCSS 

* Programmable Scanning 

* High Stability Dua! Digital VFO s 

* 40 Channel Memory TS-940S ; 

* General Coverage Receiver “DX-cellence”’ 

TH-21AT 
* Compact Pocket 

hand held e 1 Watt 
tranceiver *Opt. 500 M.A. 
* LCD Readout Battery 

|800-227-7373 
AEA * KANTRONICS 
« ALINCO ° KDK 
* ASTRON * KENPRO 
¢ AVANTI « KENWOOD 
° B&W *KLM 
¢ BENCHER ° LARSEN 
e BUTTERNUT ° MFJ 
* CUSHCRAFT ° MIRAGE 
¢ DAIWA ¢ NYE VIKING 
« HAM-KEY * QUATRON - 
* HUSTLER * SANTEC 
¢ HYGAIN ¢ WELZ 
° ICOM e YAESU 

COD’S WELCOME e 100 Memories 

YAESU 
FT-209RH 

e 5 Watts 
¢ 10 Memories 

eLCD 
e Compact 

FT-2700R 
¢ Duo-Band Full Duplex 

© 25 Watt 

FRG-9600 | 

© 60 MHZ-905MHZ Continuous 

ma )525|East 10Ih|Anenue MW eoMUCNVE CO SG02 2968303 288512113 
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pick the modes, 
and the features 

you want for your 
_ multi-mode 
communications 
| station. 

If packet is your game, 

antronics features two TNC s, the 

(PC-2™ for 300 and 1200 BPS 

peration, and the new KPC-2400™ 

or 300, 1200, and 2400 BPS packet. 

For CW, RTTY, ASCII, and 

\MTOR, Kantronics features the 

Iniversal Terminal Unit™ (UTU), and 

he UTU-XT™, both including true 

70 HZ shift RTTY. 
If an ALL-MODE station is 

/hat you're after, combine a Kan- 

Lonics TNC and TU for true, all- 

node capability. 

Whether you're building 

our first computer-based station, or 

ou’ve decided to expand into new 

nodes, let Kantronics TNC s and 

TU S deliver top quality performance 

ind uncompromised features to your 

nulti-mode communications station. 
ie 

| 
| 
| 

‘antronics lets you 

Pick a Mode, 

Any Mode. 

KPC-2 

T his Kantronics AX.25 version 2 

TNC features a_ built-in HF 

modem, full duplex operation, 

multiple connects, and over 100 software 

commands. The enhanced generic com- 

mand structure fits any computer, even PC 

compatibles. KPC-2 includes 128K 

EPROM, 16K RAM —expandable to 32K, 

and 4K EEPROM. Suggested Retail 

$219.00. 

Pacterm™ programs for VIC-20, C-64, 

128, TRS Ill, lV, IVP are currently available. 

$19.95-$24.95. Pacterm operates KPC-2, 

KPC-2400, and UTU-XT. 

UTU 

TU features switched capacitance 

: filters and a ten-segment LED 

bargraph for extra easy 

tuning. Front panel LOCK and VALID LED 

indicators for AMTOR operation are also in- 

cluded. UTU transmits/receives CW 6-99 

WPM; RTTY 60, 67, 75, 100, and 132 

WPM; ASCII 110, 150, 200, and 300 baud; 

and AMTOR modes A, B, and L. UTU 

receives all RTTY shifts, and transmits on 

170 HZ. Suggested Retail $199.95. 

KPC-2400 

PC-2400 includes all the features 

K of the KPC-2, plus 2400 BPS pack- 

et. The KPC-2400 is fully compati- 

ble with all other TNCs because it operates 

at 300, 1200, and 2400 BPS, software selec- 

table. Suggested Retail $329.00. 

In addition Kantronics has introduced the 

2400 TNC (add-on) Modem™ for TNC-1s 

and TNC-2 s, giving them the 2400 BPS op- 

tion. Suggested Retail $149.00. 

UTU-Term™ programs for IBM, C-64, 

128, TRS Ill, IV, IVP, are availabe for UTU 

operation only. $19.95-$24.95. 

UTU-XT 

TU-XT features user program- 

mable parameters, such as 

MARK/SPACE tones, multiple 

RTTY shifts, and limiter/limiterless opera- 

tion. Operating with a TNC-like command 

structure, UTU-XT includes 54 commands, 

and utilizes a 6303 microcomputer, 2K 

RAM, NOVRAM, and 128K EPROM. UTU- 

XT operates CW 6-99 WPM, RTTY from 

45-300 baud, ASCII from 110-300 baud, and 

AMTOR modes A, B, and L. Suggested 

Retail $359.00. 

NOW AVAILABLE 2400 BPS PACKET VIDEO$25.00 (includes shipping) 

BASIC PACKET VIDEO $25.00 (includes shipping) 

Ee Kantronics 
RF Data Communications Specialists 

1202 E. 23 Street Lawrence, Kansas 66046 (913) 842-7745 



1987 
CALLBOOKS 

The “Flying Horse” 

sets the standards 
Continuing a 66 year tradition, 
three new Callbooks for 1987. 

there are 

The North American Callbook lists the calls, 

names, and address information for licensed 
amateurs in all countries from Canada to 
Panama including Greenland, Bermuda, and 
the Caribbean islands plus Hawaii and the 
U.S. possessions. 

The International Callbook lists the 
amateurs in countries outside North 
America. Coverage includes South America, 
Europe, Africa, Asia, and the Pacific area. 

The 1987 Callbook Supplement is a new idea 
in Callbook updates; it lists the activity in 
both the North American and International 
Callbooks. Published June 1, 1987, this 
Supplement will include all the new licenses, 
address changes, and call sign changes for 
the preceding 6 months. 

Publication date for the 1987 Callbooks is 
December 1, 1986. See your dealer or order 

now directly from the publisher. 

ONorth American Callbook 
incl. shipping within USA 
incl. shipping to foreign countries 

$28.00 
30.00 

O International Callbook 
incl. shipping within USA 
incl. shipping to foreign countries 

$28.00 
30.00 

O Callbook Supplement, published June Ist 
incl. shipping within USA $13.00 
incl. shipping to foreign countries 14.00 

SPECIAL OFFER 

O Both N.A. & International Callbooks 
incl. shipping within USA $53.00 
incl. shipping to foreign countries 58.00 

ke RK KKK KK KKK 

Illinois residents please add 612% tax. 
All payments must be in U.S. funds. 
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CIRCLE 17 ON READER SERVICE CARD 

ALL BAND TRAP 
ee a ANTENNAS! 

FULL COVERAGE! ALL BANDS! AUTOMA- 
TIC SELECTION withPROVEN Weatherproof 
sealed Traps - 18 Ga Copperweld Wirel 
GROUND MOUNT SLOPERS - No Radlals 
needed! 
Connect Top to Trees, Bulldings, Poles, etc at 
ANY angle from Straightup to 6O degrees for 
excellent “SLOPER” DX Antenna Gain or 
bend It anywhere you need to! 2000 Watt 
PEP Input, max. Permanent or portable Use 
Installs in 10 minutes. SMALL - NEAT - 

= . ALMOST INVISABLE - No one will know you 
have a Hi-Power DX Antenna. Ideal For COND'Os APART- 
MENTS- RESTRICTED AREAS - Pre-tuned for 2-1 or less 
SWR over ALL bands (except 80-160-300kc) No adjust- 
ments needed - EVER. COMPLETELY ASSEMBLED, with 
50 ft RG-58U Coax feedline and PL259 Sonect els Bullt 
In lighting arrestor - ready to hookup! FULL INSTRUC- 
TIONS! 
No. 1080S - 80-40-20-15-10—1 trap 49 ft—— $59.95 
No. 1040S — 40-20-15. ltrap 26 ft $58.95 
No. 1020S—— 20-15-10 1 trap 13 ft. $57.95 
No. 10 16 S-160-80-40-20-15-10 —2 traps 83 - $89.95 
SEND FULL PRICE FOR PP DEL IN USA (Canadais $5.00 
extra for postage etc) or order using VISA, MASCARD - 
AMER EXP. Give Number Ex Date. Ph 1-308-236-5333 
weekdays. We ship In 2-3 days(Per Cks 14 days) Guaranteed 
1 yr - 10 day money back trial. 

WESTERN ELECTRONICS 
Dept. AC Kearney, Nebraska 68847 

CIRCLE 139 ON READER SERVICE CARD 

Toroid Cores. 
lron Powder 
& Ferrite. 
Ferrite Beads. 
Ferrite Rods. 

Free catalog and winding chart on request. 

PALOMAR 
ENGINEERS 

Box.455, Escondido, CA 92025 
* Phone: (619) 747-3343 

1987 Ham Radio Photo Calendar 

Contest dates, Forms, Maps, displays 
photo each month 8.5” x 11”, splral 
bound to hang flat. Photos of operators, 
stations are 7” x 10”. Room for notes, 

skeds... Great for home or as agift sent 
with your greetings. Send $11.95 (DX = 
$16.00) 

KB1T Radio Specialties 
Box 1015-D, Amherst, NH 03031 
(603) 673-4100 

MOBILE ANTENNA HOTLINE 
(919) 226-0496 

Mobile 2M Antennas: 4-wave wimag mount...........- $22.50 

Yewave wimag Mount..............2525- $12.95 

2M Base Station Antenna: ¥,-wave Ground Plane wimast bracket. .$19.95 

Mobile HF Antennas (less mount)... . . .$13.95 ea. 
#9180—75M #9130—30M #9115—15M 
#9140—40M #9120—20M #9110—10M 

Mounts for Mobile HF #002 Bumper strap mount...... $13.95 

& 2M Collinears: #240 Bumper clip mount....... .$10.75 

#081 Vert./Horiz. Bar mount........ $8.95 

Raat #274 Side bodymount for trucks and campers. .$6.95 
#243 Mount for fiberglass body. $13.95 

MOBILE ANTENNAS & ACCESSORIES 
(Div. of AC/DC Electronics) 

Route 1 Box 406-C, Pond Road, Burlington, NC 27215 

CLANDESTINE CONFIDENTIAL NEWSLETTER: Latest info 
on secret broadcasters. Six issues $10 US, $13 foreign, US 
funds. RR4 Box 110, Lake Geneva, WI 53147. 

HALLICRAFTERS Service Manuals. Amateur and SWL. Write 
for prices. Specify Model Numbers desired. Ardco Electron- 

ics, P.O. Box 95, Dept. C, Berwyn, IL 60402. 

WANTED: Older model bugs, unusual bugs, and miniature 

hand keys. State price, condition. Dave Ingram, K4TW4, Rt. 
11, Box 499 #1201 South, Birmingham, AL 35210. 

HAVE AM CAPABILITY? Join SPAM (Society for Promotion 
AM). Membership is free. For free info send SASE to: SPAM, 
clo F. Dunlap, WASTWF, 14113 Stoneshire, Houston, TX 

77060. 

HAM RADIO REPAIR! Tube through solid state. Robert Hall Elec- 
tronics, Box 8363, San Francisco, CA 94128 (408-729-8200). 

ANOTHER DAY with an empty mailbox? Improve your QSL re- 
turns with Secrets of Successful QSL'ing by Gerry L. Dexter. 
This complete guide to reception reporting and QSLing SWBC, 
Utility, ham, and medium-wave stations covers everything 
from basics to advanced techniques. Just $9.95 plus $1 s/h, $2 
s/h foreign orders, U.S. funds only. Order now from Tiare 

Publications, P.O. Box 493, Lake Geneva, WI 53147. 

ATTENTION AMATEURS: Send for free discount catalog. Am- 
ateur Communications, 2317 Vance Jackson, San Antonio, 
Texas 78213 (513-734-7793). 

BUY, SELL, COLLECT, and restore early tube equipment? 
Early receivers, tubes, and telegraph gear? Join AWA, which 
sponsors oldtime ‘‘meets,"’ flea markets, museum, and jour- 
nal with free want ads. Annual dues only $8. Write: Bruce Kel- 

ley, W2ICE, Rte. 3, Holcomb, NY 14469. 

CHASSIS AND CABINET KITS: SASE. K3IWK, 5120 Harmony 
Grove Road, Dover, PA 17315. 

CABLE TV CONVERTERS & EQUIPMENT: Plans and parts. Build or 
buy. Send SASE for Information. C&D ELECTRONICS, 626 Flowerdale, 
Dept. CQ, Ferndale, MI 48220. 

ELECTRON TUBES: Radio & TV types 75% off list price. Huge 
inventory! Also industrial types. Send for the free catalog to- 
day or call toll free (800) 221-5802. Send for 80% off tube 
listing. Box CC, Transleteronics, Inc., 1365 39th St., Brooklyn, 
NY 11218. See our display ad this issue. 

QSLs & RUBBER STAMPS—Top Quality! Card Samples and 
Stamp Information 50°. Ebbert Graphics D-2, Box 70, Wester- 

ville, OH 43081. 

IMRA-International Mission Radio Assn. helps missioners— 

equipment loaned; weekday net, 14.280 MHz, 2:00-3:00 PM 

Eastern. 1 Pryer Manor Rd., Larchmont, NY 10538. 

KNOW FIRST! Ham radio fanatics—you need THE WSY! RE- 
PORT, a twice-monthly award-winning Hot Insider Newsletter. 
Acclaimed best! Confidential facts, ideas, insights, nation- 

wide news, technology, predictions, alerts. Quoted coast- to- 

coast! We print what you don’t get elsewhere! $21.00 annual- 
ly w/money-back guarantee! FREE SAMPLE for S.A.S.E. (two 
stamps). W5YI, Box 10101-C, Dallas, Texas 75207. 

FOR SALE. CQ/Ham Radio/QST/73 magazines @ 35¢ (thru 
1975) and 50¢ (1976-up) each, including shipping. W6LS, 2814 
Empire, Burbank, CA 91504. 

CERTIFICATE for proven contacts with all ten American dis- 

tricts. SASE to W6LS, 2814 Empire, Burbank, CA 91504 brings 
data sheet. 

HAM TRADER YELLOW SHEETS. In our 25th year. Buy, Swap, 
Sell ham radio gear. Published twice a month. Ads quickly cir- 
culate—no long wait for results. Send #10 SASE for sample 
copy. $12 for one year (24 issues). P.O.B. 2057, Glen Ellyn, IL 

60138-2057. 

SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSS$ Super Savings 
on electronic parts, components, supplies, and computer ac- 
cessories. Free 40-page catalog for SASE. Get on our mailing 
list. BCD ELECTRO, P.O. Box 830119, Richardson, TX 75083, 
or call 214-343-1770. 

HARD-TO-FIND Programs for Plus/4, C-16, TI99/4A, VIC-20, 
C-64, Apple, C-128. Send SASE: EPO SOFTWARE, 7805 N.E. 
147th Ave., Vancouver, WA 98662. 

WANTED: Hallicrafters S-28 or S-38 RCVR in good working 
condition. Contact C. Hays, 3675 Estates Drive, Florissant, 

Missouri 63033 (WB@LPV). 

DENTRON Clipperton linear. Desperately need manual or at 

least copy of schematic. John, W4FA, c/o ‘‘CQ.”" 

SCHEMATICS: Radio receivers 1920's/60’s. Send Brand- 
name, Model Number, SASE. Scaramella, P.O. Box 1, Woon- 
socket, RI 02895-0001. 

CB-T0-10M CONVERSIONS: FM kits, frequency modification 
hardware, books, plans, high-performance CB accessories. 

Catalog $2. CBCI, Box 31500CQ, Phoenix, AZ 85046. 

CASA MARCONI, INC. Pre-owned communication equipment. 
We buy and sell. 7189 S.W. 8th St., Miami, FL 33144, phone , 
305-264-8443. 

DISCOUNT CATV CONVERTERS/DECODERS and video acces- 
sories. Send for free information and prices. It could save you 
big money on your next purchase of these and other CATV 
items. Easy View, P.O. Box 221J, Arlington Heights, Illinois 
60006. Call (312) 952-8504, ask for Rudy Valentine. 

HAPPY THANKSGIVING from all the little Pilgrims at Junior 
High School 22 on Manhattan's Lower East Side. Send us your 
QSL today and we may send you our QSL OF THE WEEK 
AWARD just in time for showing off around the Holiday table. 
Mail today to WB2JKu. 

MORSE CODE PRACTICE CARTRIDGE for the Commodore 64 and 
Vic-20. Variable speed. Characters with Morse equivalent dis- 

played on screen for you. Printout on demand. $25 each. Call 
Jim at 318-868-4233 or write to 331 East Southfield Rd., 
Shreveport, LA 71105. 

Say You Saw It InCQ 



CIRCUIT BOARDS, KITS, & ASSEMBLIES for QST Magazine 
Articles. For info SASE to: A & A Engineering, 2521 W. La Pal- 
ma Ave., Anaheim, CA 92801, (714) 952-2114. 

a a a a a ca A a a Sea Re Se 

FOR SALE: Yaesu FT-77 recently aligned by Yaesu, $400. 
Wanted: ICOM 22-S or 22-U. Marvin Rosen, N3BQA, 20 W. 
Madison St., Baltimore, MD 21201 (1-301-685-6308). 

| YOUNG MAN SEEKING EMPLOYMENT. Willing to learn. 
| Won't miss a day. Call Roden at 212-994-9121. 

ROSS’$ USED November SPECIALS: ROBOT 400 $279.90. 
KENWOOD TS-830S $619.90, MC-50 $28.90, FC-10 $19.90, 
TS-520S $359.90. YAESU FT-620 $279.90, FV-101Z $89.90, 
YP-150 $69.90. ICOM IC-490A $459.90, IC-RM-2 $64.90, 
701PS $109.90. TEN-TEC TRITON IV $249.90. Phone or send 
SASE for used list. Over 200 used, 7,500 NEW ham items in 
stock. MENTION AD. Prices cash, FOB Preston. We close at 
2:00 Saturdays & Mondays. ROSS DISTRIBUTING COM- 
PANY, 78 South State, Preston, Idaho 83263, (208) 852-0830. 

PRO-SEARCH PSE-1 deluxe digital rotator control for CDE ro- 
tors. Cost $300, perfect condition, $199.95 including free ship- 
ping. AA4M/6, 3042 Larkin Place, San Diego, CA 92123 
(619-292-7227). 

NCL-2000 BANDSWITCHES $25 p.p. Lay in a spare before 
current stock is depleted. There will be no more thereafter. 
Maximilian J. Fuchs, 11 Plymouth Lane, Swampscott, MA 
01907. 

TRADE: 16 mm silent projector with carrying case for Hustler 

20 meter vertical antenna. Local only. Joseph Schwartz, 1JJ, 
11 Windham Loop, Staten Island, NY 10314 (718-698-8069). 

ROSS'$$$$ NEW OPENED BOX SPECIALS (November only): 
BIRD 4304 $249.90. ICOM RP-1210 Repeater Cabinet & Du- 
plexer $2199.90, IC-751 $998.90. KENWOOD TS-440S/WAT 
$939.90. YAESU FT-270RH $339.90, FT-757GX $778.90. 
DENTRON HF200A and HFACS $429.90. Over 7500 ham-re- 
lated items, all major lines. Phone or send SASE for MORE 
OPENED BOX SPECIALS and personal price quote. MENTION 
AD. Prices cash, FOB Preston. We close at 2:00 Saturdays & 
Mondays. ROSS DISTRIBUTING COMPANY, 78 South State, 
Preston, Idaho 83263, (208) 852-0830. 

REVISED 1986-87 AWARDS DIRECTORY of the World avail- 

able from VE3GCO/VE8XN, Garry V. Hammond, for $10 US 
postage paid airmail. 

SELL OR TRADE for Hammarlund Equip: Audio amps, capaci- 
tors, chokes, receivers, etc. SASE for list. Sloan F. Million, 102 
Ithaca, Colo. Spgs., CO 80911. 

“Would like to get in touch with anyone who has successfully 
used a Dovetron MPC 1000R Regenerative Tuning Unit with 
an Apple 2e computer, for RTTY. H. W. Hitchen, 3931 Brent- 
wood Circle, Anchorage, AK 99502. 

WANTED: ICOM 730 in great shape with power supply. Also 

wanted Dr. DX, VHF tuner and/or SWR meter. Also keyer and 
Bencher paddles and HF tuner wanted. N2FGR, P.O. Box 

2542, Brooklyn, NY 11201. 

FOR SALE: Swan 500C with manual and PS, $300. Swan 350A 
built-in AC/DC, manual, $200. FT101E 10-160, mike and man- 
ual, works on AC, $300. R/S DX-160 SW receiver, manual, and 
box, $80. Midland 13-500R 2 meter rig with nine set of crys- 
tals, mike and manual, 144-148, $80. SASE for more info to 

P.O. Box 518, Whitehouse, FL 32220. 

the 220 MHz operator. 

Model 4112C 
RF Power In 

RF Power Out. 

Model 6135C 

Features: 
Frequency range..... 220-225 MHz 

New, long life MOSFET transistors 

Low broadband noise (Low desense) 

Automatic Internal or External Keying 

Use for FM, SSB, CW 

Excellent high order intermod specs 

834” x 19” rack panel, 13.8 VDC 
Continuous Duty (With customer fan) 

Built-in Thermal Protection 

1YearWarranty Madeinthe U.S.A. 

ge ee 
a 
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COMMUNICATIONS 
BER Ree REP eee Eee eee ee am » 

YAESU FT-1: With microphone. Asking $1100. Rig is in mint 
condition. Estate of W3HJB. Contact NN2B, telephone (609) 
587-9554, or Callbook address. 

58 FOOT ROHN Model 25 Tilt-Over Tower $350. Ham M Rota- 
tor $60. David Allen, W1WAI, 22 Saxony Dr., Sudbury, MA 
01776 (617-443-9867). 

WANTED: Kenwood HC-10 clock, DM-81 grid dip meter. 

Drake MN-2700 ant tuner, filters for R4C & NB. For sale: 80-10 
meter dipole antenna, AK-75 new, boxed $35. Tony Musero, 
K3UKW, 215-271-8898. . . 73! 

TELEVISIONS WANTED! 1’ll pay $20-$400 for 1946-1950's 
TV’s and $1200-$4000 For Pre-WW II sets! I’m collecting un- 
usual TV's (like Predictas). Need not work. Harry Poster, Box 
1883Q, So. Hack, NJ 07606 (201-794-9606). 73’s! 

TET Aluminum Roof Tower, never used. Compactly shippable 
in 6% ft. length, total weight only 135 Ibs., yet vy sturdy, com- 
plete w.H.D. thrust bearing. Extends min. 33 ft. above any roof. 
$750.— Make your offer! —Will ship freight collect. VE 7EHD, 
604-265-3175. 

HAVE AM CAPABILITY? Join SPAM (Society for Promotion 
AM). Membership is free. For free info send SASE to: SPAM, 
clo F. Dunlap, WASTWF, 14113 Stoneshire, Houston, TX 
77060. 

WANTED: Scott U.S.A. 1260 FDC. Send copy and asking 
price. Gary Flechtner, 188 N. St. Rt. 101, Tiffin, OH 44883. 

CB TRANSVERTERIZED to low-cost enhanced Novice, all 
ham HF bands and license free 1750 meter beacon/over. 
Send SASE for free info. Irv Megeff, KD2EF, 5015 Weeks 
Lane, FM., NY 11365. 

2 Watts in - 100 Watts out 

For example, consider the following two MOSFET Base/Repeater amplifiers. Remember, FALCON is the only 
manufacturer bringing you amplifiers with the advantages of RF power MOSFET’s. 

10 Watts in - 100 Watts out 

Ae oo PA OG OS KS ee 2 Watts in - 100 Watts out 

9 e Newport Beach, CA 92658 

(714) 760-3622 

Surplus Components 
Radio supplies 

uipment 
Amateu! 

YY 

Y Z 
TeleCheck 

Electronic 
We have 

what you need 

at 

prices you want! 

Guaranteed Repair Service 
Authorized Ten-Tec Dealer 

40 Miles North of Philadelphia 

NORTHEAST ELECTRONICS 
SUPPLY CO. INC. 

1952 MacArthur Road 
Whitehall, Pennsylvania 18052 

146.745 215-820-0112 

CIRCLE 26 ON READER SERVICE CARD 

QSLs 
* Reasonable prices 

* Quality printing 

* Fast service 

100% GUARANTEED 

QSLS By W4MPY 

WAYNE CARROLL 
705 AUDUBON CIRCLE 

BELVEDERE, SC 29841 USA 

CIRCLE 62 ON READER SERVICE CARD 
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220 MHz is alive and well at Falcon 
FALCON produces 8 different Base/Repeater and 9 different Mobile amplifiers. Six of these amplifiers are for 

...1W to 15 Watts - 

10 Watts in - 100 Watts out 

3 Watts in - 50 Watts out 

.....300 mW to 3 Watts 

1 Watt in - 70 Watts out 

RF Power Amp. 

oq ee a 
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VOLUNTEER 
EXAMINATION 

@ Do you check the actual 
operating frequency of your 
rigs from time to time using a 
good frequency counter? 

@ A500 MHz pocket fre- 
quency counter, with 4 digits 
(switchable to 6) only $49.95. 

500 MHz handheld frequency 
counter, 7 big digits $79.95. 

@ Do your rigs copy the 
really weak signals???? 

@ PA-19 Preamp, 0.5 to 
200 MHz, 19 db (10x) gain 
$9.95. 

DIGITREX ELECTRONICS 
division of NCI West Coast Distributor 
10073 North Maryann Ray Lukaszewicz 
Northville, MI 48167 (805) 497-2397 

Personal checks or money orders are accepted. 
OrcallinaCOD Phone 313-348-7313 NOW 

&, SXAMINERS 
FOR THe TEST, INCLUCES 

4+ TAPES BE 2 BOOKS Lappe hla asi 
Be o TAPES STEREO Coos ST 

CW SPEED BUILVING SS WPM 
at 13 we WPM+ ! PLUS ALL FZZ2 PATERWORK 
The Works! 1oSs 

SNE \- ZOCE — 

6TAPS STEREO LODE COURS 
FOR 4W SPS=D BUILDING FROM 
5 WeEM Ww 13 WEM. 
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~  CADDELL 
<<” COIL CORP. 

an 
<p> 

35 Main Street 
Poultney, VT 05764 

802-287-4055 
BALUNS 

Get POWER to your antenna! Our Baluns are 
already wound and ready for installation in your 
transmatch or you may enclose them in a 
weatherproof box and connect them directly at 
the antenna. They are designed for 3-30 MHz op- 
eration. (See ARRL Handbook pages 19-9 or 
6-20 for construction details.) 

2" APES &, 2 BOOKS FoR THEOR) 
PLUS 6 TAPS SREO Genera 
SPECIFY WHICH AW REZS 960 WANT 

AWANC= 

$ 9.50 100 Watt (4:1, 6:1, 9:1, or 1:1 Impedance - select one) 
Universal Transmatch 1 KW (4:1 impedance) 13.50 
Universal Transmatch 2 KW (4:1 Impedance) 16.00 
Universal Transmatch 1 KW (6:1, 9:1 or 1:1-selectone) 15.00 
Universal Transmatch 2 KW (6:1, 9:1 or 1:1-selectone) 17.50 eae a mn Bane = ALL V= 

APSR NRK! 
PD FLO APSEWR 4 Cee 

= 2002 = i 
GTAPE STERSO Loce COURS= 

ZW SP2BED BUILAING FROM 
1B WM © 2 Wee! 
ee od 
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40m Phased Array 
—the Easy Way! = THEORY _CLAY 

4 TAPE ST=RE0 THEORY Pus 
FULLY ILLUSTRATED THSoRY BOOK 
AND FCC RULEBOOK 

Is.95 

_INDWIDUAL Gove TAP=S _ 
. SON NI QSO TEST RINE 395 
+ 5-7 WP SPEED BUVILYER 3S 
«7-10 WPM SPE=D BUILDER IS 
sto Weees PLATEAU BREAKER C505 39S 

OPpTie PHASOR™ by BaileyTech 
& Change direction instantly 
& High F/B, adjustable phasing 
& Low SWR over entire 40m band 
@ Just 2 dipoles gives 4 db gain 

QDDE Ares US |3 WPM eumsece 
Sez. <z Pees FIRST CLASS MA 

NDLING Or JAPE 

BS Ro App 20 gearnee & Rano ON AMEE 
TAPE. \CO% Age ROns OR UR Money BAA. 

Also available with matched 
dipoles and feed lines 

Check, MO, VISA, M/C 
Call or Write for Complete Catalog. 

ICOM, AMERITRON, LARSEN, MOSLEY, ETC. 

SULIRONICS 
1587 U.S. 68 N Xenia, OH 45385 

(513) 376-2700 

CIRCLE 24 ON READER SERVICE CARD 

$119.95 

GORDON WEST RADIO SCHOOL 
2414 COLLEGE DR., COSTA MESA, CA 92626 

(714) 549-5000 Mon.-Fri. 10-4pm 
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FCC COMMERCIAL GENERAL Radiotelephone License Cor- 
respondence Course. 60 individual lessons for $89.50. Pay- 
ment plan. Results guaranteed! Details free. AMERICAN 
TECHNICAL INSTITUTE, Box 201, Cedar Mountain, NC 
28718. 

DX QSL SERVICE: MAIL QSLs worldwide, 7° each. Send cards to: 
KAQNEE, Box 11702, Minneapolis, MN 55411. 

CQ MAGAZINES FOR SALE in library-type bindings for the fol- 
lowing years: 47-53, 61, 63-66, 68, 69, 71. Good condition, 
$150. Negotiable. Louie (718) 748-9612. Call evenings 7-9, 

Bklyn. 

W6AM ESTATE SALE: Shortwave manual (1936) by Don C. 
Wallace, W6AM. New, $10 ea. Rhombic insulators with lead 
inserts %” x 1%” x 6”, $3 ea. N6AW, Jan D. Perkins, 28503 
Highridge Rd., Rancho Palos Verdes, CA 90274. 

ORDER NOW FOR XMAS: Solid brass belt buckles. Name or 
call—one line $9.50. Name and call—two lines $10.50. Add 
$1.00 postage. S. Slonim, 320 Rose Street, Massapequa Park, 
NY 11762. 

THE DX BULLETIN provides you with comprehensive, up-to- 

date DX information and much more. SASE or call forsamples. 
Box 4233C, Santa Rosa, CA 95402, Phone 707-523-1001. 

R-390A RECEIVER: $195 checked; $115 repairable. Parts, 
tubes, sections. Info SASE. CPRC-26 six meter transceiver 
(see HR, March 1985) $17.50 apiece, $32.50 pair (add 

$4.50/unit shipping). Baytronics, Box 591, Sandusky, OH 
44870, 419-627-0460 evenings. 

MORSE CODE FOR APPLE Ile. An exceptional learning tool. 

Provides tutoring, multiple message buffers, multiple drill 

types, sentence generator, transmitter keying, and more. 
$25.00. David Rizzi, P.O. Box 2591, Eugene, OR 97402. 

“‘HAMLOG’’ COMPUTER programs. 18 modules auto-logs, sorts 
7-band WAS/DXCC. Full features. Apple $14.95, IBM or CP/M 
$24.95. Much more. CQ-KA1AWH, PB2015, Peabody, MA 
01960. 

REPLACE RUSTED ANTENNA BOLTS with stainless steel. 
Small quantities, free catalog. ELWICK, Dept. 613, 230 Woods 

Lane, Somerdale, NJ 08083. 

QSL CARDS, FREE SAMPLES. Shell Printing, KD9KW, P.O. 
Box 50, Rockton, IL 61072. 

DIGITAL AUTOMATIC DISPLAYS for FT-101’s, TS-520's, Collins, 
Swan, andall others. Six Y2” digits. 5” wide by 1% ” high metal 
cabinet. Send $1.00 for information and receive a $25.00 dis- 
count. Includes comparisons of the simple ‘‘BCD’’ readouts 
found in new radios and our ‘‘Calculating Frequency Counter’’ 
readouts. Please be specific. GRAND SYSTEMS, Dep't. D, 
POB 3377, Blaine, Washington 98230. 

1987 RADIO AMATEUR CALLBOOKS: $25.00 each or set 
$48.00. Prices include shipping. Send check with order. None 
COD. Callbook Co-op (K4CLA), 562-C Oak Drive, Lexington, 
SC 29072-9059. 

TEN-TEC Argonaut Model 505 with AC-210 power supply and 
manual, good condition, $125.00. KVG XF-9B crystal filter, 

barely used, $40.00. I ship both. Paul Benson-Lender, N@FWy, 
Box 1622, Lake George, MN 56458. 

COLLINS: 75A2 wimech. filter conver. $275. Johnson: KW 
matchbox with probe $175; Valiant $150; Valiant II $175. 
Drake: TR5 XCVR wiPS-75 $400; AC-4 $75; 7039 mic $16. Ken- 
wood: PC1 $55; SM220 scope w/BS8 $325; SP-520 $45; 
R-2000 Gen. Cov. RCVR wiCwW fil $425; KPS-12 P/S $70. DX 
Eng. Processor for Collins 32S xmtr $75. Sanyo 15” B&W mon- 
itor $110. Heathkit Signal Gen. $50. SPKR, mobile, $20. Scien- 
tific Lab $85. KZUKW/Tony, 215-271-8898. 

TELEGRAPH and WIRELESS COLLECTOR looking for each 
make and model of bug made before 1935. Vibroplex, Martin, 

Boulter, Mecograph, etc. Also need spark keys, detectors, 
loose couplers, pre-WWI tubes and light bulbs, and pre-1900 
landline (keys, sounders, pocket sets). Visitors welcome: 300 + 

items. KSRW, Neal McEwen, 1128 Midway, Richardson, TX 
75081, tel. (214) 234-1653. 

HOME BREW PROJECTS: List SASE. WB2EUF, P.O. Box 708, 
East Hampton, NY 11937. 

QSLs: 100 for $6.00. Sample SASE. WB2EUF, P.O. Box 708, 
East Hampton, NY 11937. 

COMPUTER PROGRAMS for the Commodore. Uncle Bill's 
Code Course (expanded, copyable, sharable). SASE for info. 

CLARKE AVIATION, Box 2403, Falls Church, VA 22042. 

WANTED: Reasonably priced, used, functional 220 volt 30 
AMP or higher variac transformer. Ron Carp, 309 Oak Street, 

Edgewood, MD 21040, phone 301-676-1317. 

DIRECT AND LONG PATH HEADINGS (degrees); GREAT CIRCLE 
DISTANCES (kilometers and statute miles): From your exact 
QTH to over 400 worldwide locations Including 60 within Continent- 
al U.S.A. Nine pages. Send $4.50 to W4HET, Engineering Sys- 
tems Inc., P.O. Box 939, Vienna, VA 22180. 
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Rob, WA38QLS 

71 Meadow Road, New Castle, Del. 19720 

Factory Authorized Dealer! 

KENWOOD YAESU 

302-328-7728 
9-5 Daily, 9-8 Friday, 9-3 Saturday 

ICOM TENTEC 
MICROLOG KDK SANTEC KANTRONICS 
AEA, AMERITRON, AND MUCH MORE! 

Large Inventory, Daily UPS Service 

SOLID STATE RELAY 
CONTROL: 3 - 32 vd rs 
LOAD: 140 vac 10 snp us f 
SIZE: 242" x 4" x 7%" “) 

¥| construction, fuse protection, and L.E.D. power 

800-441-7008 
New Equipment Order & Pricing 

Prices are subject to change without notice or 

obligation. Products are not sold for evaluation. 

NO Sales Tax in Delaware! one mile off 1-95 

SERVICE, USED GEAR INFO: 302-328-7728 
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PERFORMANCE 

AND VALUE 

WITHOUT COMPROMISE 
These are solid state, fully regulated 13.8 vdc 
power supplies. Both feature 100% solid state 

indicator. U.L. listed. 

2ampconstant,4ampsurge $20.00 each 

$9.50 EACH 10 FOR $90.00 

RECHARGEABLE 
NI-CAD 

BATTERIES caesp 
AAA SIZE1.25V 500mAH$1.85 
AA SIZE 1.25V 500mAH $1.85 
AA with solder tab $2.00 
C SIZE 1.2V 1200mAH $3.50 
D SIZE 1.2V 1200mAH $3.50 

COMMODORE 
PRINTER/PLOTTER 

Commodore Model # 1520 

Four color X-Y plotter, 

Standard VIC serial interface 

allows easy connection to 

Commodore 64 computers. 

Up to 80 characters per line 

(upper and lower case) 

in four sizes. 

$49.95 each 

CAT # 

COM-1520 

EXTRA pen sets 

$1.50 per set. 

TOLL FREE ORDERS 
e 1-800-826-5432 
(IN CA: 1-800-258-6666) 

3ampconstant,5ampsurge $27.50 each Word is spreading fast- 

Katherine, KA3IYO 

KRP-5000 
REPEATER 

PHOTO-FLASH 
170 mi330v CAPS 

75¢ea, Three sizes, 
CATH PPC-170 
400 mf 330v 
1.00 ea. 

CAT# PPC-400 | f) 
800 mf 330v 
1.35:ea. ‘ 

CAT# PPC-800 

FLASHER LED 
5 volt operation 
redjumbo T 134 
sizé $1.00 each 

NEW GREEN FLASHER 

CAT#LED-4G $1.00 

XENON FLASH TUBE 

3/4” long X 1/8" dia. Flash 
tube designed for use in 
compact camera flash units 
Ideal for experimentors 
CAT# FLT-1 2 for $1.00 

marl ati beaded 
5 VDC RELAY os cs 

rarstiwepoosmzo 
High sensitivity 
COIL: 120 ohms $1.25 each 
CONTACTS: 1amp 10 for $10.00 
Mounts in 14 pin DIP socket 

ee wv 2 

@ QUANTITIES LIMITED 
@ MINIMUM ORDER si00p 
@ USA S300'SHIPPING } 

48 KEY ASSEMBLY 
FOR COMPUTER OR 

BOARDS. Origin 
used on computers, these key- 
boards contain 48 S.P.S.T. mec 
anical switches. Terminates to 
15 pin connector. Frame 4" x 9” 
CAT #KP-48 $6.50 each 

2 for $11.00 

MINIATURE TOGGLE 
SWITCHES 

S.PD.T. S.PD.T. 
(on-on) §f) (on-off-on) 
Solder lug Solder lug 
terminals. f terminals 

$1.00 each $1.00 each 
10 for $9.00 100 for $80.00 

D.PS.T. LIGHTED 
ROCKER SWITCH 

erramen GD 
%° x 1¥e" hole 
Orange lens. 16 fn 
contact. $4.59 

MINI-PUSH BUTTON 

SW FYB 133 
“Nothing matches the KRP-5000 
for total performance and value. Not GE, not even Motorola.” 

RF performance really counts Enjoy high performance opera- 
in tough repeater environ- 

ments, so the KRP-5000 
receiver gives you 7 helical 

resonators, 12-poles of IF 
filtering, and a precise 
Schmitt trigger squelch with 

automatic threshold switch- 
ing. The transmitter gives 
you clean TMOS FET power. 

KRP-5000 Repeater shown 

with PA-100 Amplifier 

tion with: remote programmabil- 
ity, sequential tone paging, 

autopatch, reverse autopatch, 
200-number autodial, remote 
squelch setting, status inputs, 

control outputs, and field- 

programmable Morse messages.. 

Call or write for the full 
performance story ... and 
the super value price! 

Micro Control Specialties 
23 Elm Park, Groveland, MA 01834 

(617) 372-3442 

The first choice in 
Transmitters - Receivers 

Repeaters 
Repeater Controllers 
Power Amplifiers 

Voice Mail Systems 

S.PS.T. momentary 
io. CO 0* normally open 

VISA: @ FOREIGN ORDERS va" bushing 
INFO e (213) 380-8000 Snee) INCLUDES SUFFICIENT F-Peeneintyety 56 each 

TWX - 5101010163 ALL ELECTRONIC ¢ celipacs aop 612 0 for $3.00 
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Save Time-Money with HAZER 
© Never climb your tower again with this elevator system. 
e Antenna and rotator mount on HAZER, complete 
system trams tower in verticle upright position. 

© Safety lock system on HAZER operates while raising- 
lowering & normal position. Never can fall. 

© Weight transferred directly to tower. Winch cable used 
only for raising & lowering. Easy to install and use. 

e Will support most antenna arrays. 
Safety - speed - convenience - inexpensive. 

¢ Complete kit includes winch, 100 ft. of cable, 
hardware and instructions. For Rohn 25 G 
Tower. 

Hazer 2-Heavy duty alum., 12 sq.ft. Id. $297.00 ppd. 
Hazer 3-Standard alum., 8 sq.ft. load 213.00 ppd. 
Hazer 4-Heavy galv. steel, 16 sq.ft. load 278.00 ppd. 
Ball thrust bearing TB-25 for any of above 42.50 ppd. 
Satisfaction guaranteed. Call today and charge to Visa or 
MasterCard. 
As an alternative, purchase a Martin M-13 or 
M-18 aluminum tower engineered specifically 
for the HAZER system, or a truly self- 
supporting steel tower. Send for free details. 

GLEN MARTIN ENGINEERING INC. 
P.O. Box C 253 Boonville, Mo. 65233 

816-882-2734 

CIRCLE 12 ON READER SERVICE CARD 

“INSTANT” MORSE CODE 

Beginners: Deliciously Easy 
Experts: Automatically Fast 

CURLY CODE™ Manual only $6.50 
Guaranteed 

Minds eye Publications, Dept. C-19 
AINDS: suite 115-199 
eue 1350 Beverly Rd. 

McLean, VA 22101 

FOR SALE: TET 2-element 40 meter beam with Ham IV rotor. U 
pick up. Ken Wolfe, KD9TY, Box 134, Buffalo, IN 47925 
(219-278-7808). 

FOR SALE: TET 40M 2-element beam and HAM IV rotor. U pick 
up. KD9TY, Ken Wolfe, Box 134, Buffalo, IN 47925, 
219-278-7808. 

GRAY-LINE GLOBE with amateur prefixes and WAZ zones. 
Recommended by ON4UN in ‘'80 Meter DXing.’’ Cost: $150. 
Exc. cond. Sell for $85. Free shipping. AA4M/6, 3042 Larkin 
Place, San Diego, CA 92123 (619-292-7227). 

WILL TRADE: One-year-old Kenwood R-100 in excellent con- 
dition. For Bearcat 300 in new or excellent condition. Will ship 
U.P.S.A. J. Marhofke, 1212 The Strand, Waukesha, WI 53186. 

TELEGRAPH AND WIRELESS KEYS Wanted. Dick Randall, 
1263 Lakehurst Rd., Livermore, CA 94550. 

FOR SALE: Heath HW-101, HP-23A, Good conx, SAC $200. 
You ship. Write Don KA3MKE, 264 E. Northampton St., Wilkes- 

Barre, PA 18702. 

KENWOOD TR-9000 (2 meter FM, SSB, CW) with BO9 base 
$275; 7-element 2 meter beam $28; 16 Key Pipo TT pad $27. 
Charles Bright, 4115 Buckley Ridge Ct., St. Louis, MO 63125. 

PERSONALIZED AUTO TAGS and bumper stickers from 
$2.00. Send SASE to: Scotty Baugh, Star Route Box 45, Paint 

Rock, AL 35764. 

AUDIO EQUIPMENT HP-100D L/F Standard $85, HP-202 L/F 
Osc. $45, HP-205-AG Gen. $55, HP-206A Gen. $60, HP-330B 
Dist. Anal. $75. KEKZT, 2255 Alexander, Los Osos, CA 93402. 

H*A*R*K: Radio Archives ‘‘low-tech’’ newsletter. Keep 
“Amateur"’ in Amateur Radio. $1/$6 bimonthly. 2308 Garfield 
#304, Minneapolis, MN 55405. 

HEWLETT-PACKARD Model 606A Signal Generator, 
50kHz-65MHz, for communication equip. servicing. $145 or 

trade for linear amplifier parts, vacuum capacitors/relays. A. 
Emerald, 8956 Swallow, Fountain Valley, CA 92708. 

70’ Rohn 35 tower, wind generator top section. Shiny, as new, 
$500 or trade? F.O.B. K1LEC, N. Springfield, VT 05150-0073, 
(802) 886-8121. 

35,000 RECEIVING/INDUSTRIAL TUBES. Prefer to sell as a 
lot. Pick up or ship. $3,500 or best offer—all serious offers 
considered. John Werner, 183 Tacoma Blvd., Troy, MI 48084, 
(313) 362-2706 or 362-2656 to leave message. 

NATIONAL RADIO manuals and NCL-2000 factory parts kits. 

SASE for a list. Maximilian J. Fuchs, 11 Plymouth Lane, 
Swampscott, MA 01907. 

WANT: DR. DX, with documentation. Also need old ARRL 
handbooks. KT7H, 5519 12th Ave NE, Seattle, WA 
98105-3505. 

WANTED: Aluminum tower sections, round 51S1, round S- 
Line. T.N. Colbert, Burton, OH 44021. 

QRP Station: New HW-9 with WARC xtal pack, power supply, 
matching tuner, and bridge, $200. WAQHCU, 1-317-324-2279. 

SWAN 100MxX solid state 100 watt HF transceiver, manual, 
and power supply, $395. Like new! D. Mollan, WB7FDE, 7805 
N.E. 147th Ave., Vancouver, WA 98662. 

MILLEN 40 Watt + A.M. modulator—new Model #90831 with 
documentation—needs faceplate for rack mount and tubes. 

$55 postpaid. Ralph, KA1FAA, 16 Hansom Rd., Andover, MA 
01810. 

FOR SALE: Misc. electronic books and parts. SASE for list. H. 

Lash, 19 East 157th Street, South Holland, IL 60473. 

TET Aluminum Roof Tower. Never used. Weight 135 Ibs. ships 
compact at 6% ft. length. With HD thrust bearing. Puts any an- 
tenna min. 35 ft. above roof. $750, will ship freight collect. 
Make your offer to VE7EHD, 604-265-3175. 

MICROLOG SWL CWIRTTY receive cartridge for Commodore 
64, $44. Charles Bright, 4115 Buckley Ridge Ct., St. Louis, MO 
63125. 1 

COLLINS KWM-380. S/N 1360. As new, all mods, key pad. 
Best offer. | ship USA. A. Lakritz, KB9DD/6, 319 Bird Rock 
Ave., La Jolla, CA 92037, phone 619-459-4401. 

TOWER 40 foot self-supporting US Tower MA 40. List $735. 
Never used. Sacrifice $350. You ship. Call 315-488-6840. 

1-800-233-2482 

ANTENNAS 

hy-gain 
Telex/Hy-gain gets our nod for 

being No. 1 in customer service 
and product back-up. 
We have a complete inventory. 

Call for your needs. 

KIM 
Traditionally high performance 

PAIRAGE 
VHF & UHF AMPLIFIERS 

cushcraft 
A company that’s kept its prices 

in line and offers a wide variety 
of antennas from HF to UHF. 
Call us for all your needs. 

ae) BUTTERNUT 
AMERITRON 
HF LINEAR AMPLIFIERS 

antennas. Now improved service 
and commitment. 
We can fill your needs, be it a 

high performance UHF yagi or a 
World Class HF yagi. 
Large inventory. CALL! 

Impressive quality construction 
of HF and VHF verticals. Our 
choice in HF mobile 
antenna systems. 

@e Antennas 
Larsen is our choice for VHF 

and UHF mobile antenna 
systems. 

Our No. 1 selling line of HF 
verticals. Accessories and other 
antennas in stock at big savings. 

HF6V/ HF2V $112.00 / 109.00 
TBR-160S / RMK II 46.95 / 41.95 
HF3B/HF4B 139.95 / 189.00 

TA-33 / CL-33.. 
Pro 57/ Pro 67... 

-$235.00 / $269.00 
465.00 / 725.00 

ALPHA. DELTA 
New antennas plus lightning 

protection for your antenna system. 

DX-A Twin Sloper.. 
DX-D / DX-80 

-$46.95 
164.95 

D DIPOLES, REMOTE AND MANUAL COAXIAL 
ONNECTORS, COAX-SEAL, BALUNS, INSULATORS, 

X, NYLON SUPPORT ROPE, ETC. — CALL! 

The Telex/Hy-gain CD 45 Il, Ham 
IV, T2X, and HDR-300 are our top 
sellers. Excellent parts availability 
and manufacturer support. 
We also offer Kenpro rotors. 
Our choice for OSCAR az-el rotor 
systems. Call for pricing! 
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WIRE & CABLE 
BELDEN COAX 
RG-213/U (8267) / Belden 9913 
RG-8/U (8237) / RG-8/U (8214).. 
RG-8X (9258) / RG-11A/U (8261 
RG-58A/U (8259) / RG-59/U (824 

450 ohm ladder line 

COPPERWELD ANTENNA WIRE 
Solid: 12 ga./14ga 
Stranded: 14 ga..... 

ROTOR CABLE 
Std. (6-22, 2-18) / Hvy Dty (6-18, 2-16)... 0.19/0.35 
Others in stock! 

FREE STANDING: 
HBX40 / HDBX40. 
HBX48 / HDBX48. --265.00 / 325.00 
HBX56 / BX64 .-335.00 / 370.00 

Today’s best tower buy! Freight additional. 

GUYED TOWERS 
25G / 45G....... 
TB-3 Bearing... 

Full line of Rohn accessories. Freight add 

FOLD-OVER TOWERS 
FK2548 / FK2558.. 
FK2568 / FK4544.. 979.00 / 1179.00 
FK4554 / FK4564.. ..1279.00 / 1369.00 

Fold-overs shipped FREIGHT PREPAID. 
Prices 10% higher in western states. 

HY-GAIN 
For crank-up, self-supporting towers we recommend 
Hy-gain’s series. The HG-37SS, HG-52SS, HG-54HD, 
& HG-70HD represent “top drawer” quality. 
REBATES UNTIL 9/30/86! Shipped freight prepaid! 

PHILLYSTRAN 
Electrically transparent guy systems in stock! 

TOWERS 
-$198.00 / 249.00 

....$869.00 / 929.00 

Say You Saw It In CQ 



R-X NOISE BRIDGE 

eC 

ser 
po higine BBS” 

eLearn the truth about your antenna. 

The Palomar R-X Noise Bridge tells you if 

your antenna is resonant or not and, if it is 

not, whether it is too long or too short. It 

gives resistance and reactance readings on 

dipoles, inverted Vees, quads, beams, 

multiband trap dipoles and verticals from 1 

to 100 MHz. 

Why work in the dark? Get the instrument 

that really works, the Palomar R-X Noise 

Bridge. Model RX-100 $59.95 + $4 ship- 

ping/handling in U.S. and Canada. Cali- 

fornia residents add sales tax. 

SWR & POWER METER 

= 200. 
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POWER 

Patomar 2.000 
Manor 200 

oh 

eThe only meter that shows PEP out- 
put directly, accurately, instantly. 

Shows power and SWR on bright red light 

bars. See PEP and SWR while you talk! Au- 

tomatic “hands-off'’ SWR reading. Power 

ranges 20-200-2000 watts. Works from 1-30 

MHz. For 115-v AC. 220-v AC and 12-v DC 

models also available. 

Model M-827 $129.95 + $4 shipping/han- 

dling in U.S. and Canada. California resi- 

dents add sales tax. 

ERSaES 
VISA 

Seas 

Send for FREE catalog that shows our com- 

plete line of noise bridges, SWR meters, pre- 

amplifiers, loop antennas, VLF converters, 

audio filters, baluns, RTTY equipment, to- 

roids and more. 

PALOMAR 
ENGINEERS 

BOX 455, ESCONDIDO, CA 92025 

Phone: (619) 747-3343 

Please sena all reader inquiries directly. 

Advertiser’s Index 

AEA/Adv. Elec. Applications 
ARRL 

Advanced Computer Controls, Inc. 
Alinco Corp. 
All Electronics 
Amateur Electronic Supply 
Amidon Associates... . 
Antique Electronics... 
Astron Corp., California 
Austin Custom Antenna: 
Autotenna . . 
Azimuth Comm.. 
Barker & Willlamson. 
Barry Electronics. ... 
Base 2 Systems... 
Bencher, Inc. 

Butternut Electronics. . 
CBC International... 
C.0.M.B........45 

Charge-Rite 
Coaxial Dynamics... 
Colorado Comm Ctr... 
Computer Trader Magazine.... 
Continental Education Service. 
Cyber-Ware Corp. Sehr: 
DX Edge 
Dahl Co., Peter 
Delaware Amateur Supply 

Falcon Communications. 
Fox Tango 
Gem Quad Pats... 
GRE America, Inc.. 
Hal Communications 
Hall Electronics 
Hal-Tronix 
Ham Radlo Outlet... 
The Ham Station, Inc. 
Hamtronics 
Heaster, Inc... 
Henry Radio.... 
ICOM America, Inc. 
IX Equipment.. 
Jan Crystals.... 
Jun’s Electronics. . 
K2AW’'s Silicon Alley 

Larsen Antennas 
LaRue Electronics. 
Laser Press 
MFJ Enterprises. . 
Madison Electronics. 

Meadowlake Corp.. 
Memphis Amateur 
Micro Control Specialties. . . . 
Microlog Corp. 
Minds Eye Publications. 
Mirage/KLM 
Missourl Radio Center 
Mobile Antennas & Accessories 

Naval Elec., Inc.. 
Nel-Tech Labs, Inc 
Nemal Electronics. . 
Newsome Electronics 
Northeast Electronic Supply Co. 
Nuts & Volts.... 
Orion Hi-Tech. 
PC Electronics 
PX Shack.... 
Pac-Comm... 
Pacific Cable Co... 
Palomar Engineers 
Parsec Comm... 

QSKY Publishing 
QSLs by W4MPY. 
RF Enterprises... 
RF Kit Company. 
Radio Amateur Callbook, Inc. 
Radio Engineer: 
Radlo Shack 
Radio Works 
Radiokit... 
Reno Radlo 
Ross Distributing 
Rotating Tower Systems, Inc. 
ShoJki Elec. Corp. 
Sommer Electric Co. 
Spectronics 
Spectrum International 
Spi-Ro Distributors... 
Sultronics 
TNT Amateur Radio Sales. 
Telex/HyGain 
Telrex Corp.. 
Texas Towers.... 
Transleteronic, Inc.. 
Tropical Hamboree. 

WSINN Antennas 
West Radio School, Gordon 
Western Electronics 
World Tech. Products. 
Wrightapes 36 
Yaesu Electronics 9, 15, 25, 89, Cov. III 

We'd like to see your company listed here too. Contact 
Arnle Sposato, KA2TYA, at 516-681-2922 to work out an 
advertising program tallored to sult your needs. 

PREAMPLIFIER 

Can’t hear the weak ones when conditions 

are bad? Receiver lacks sensitivity on 20, 15 

or 10? Get the world famous Palomar pre- 

amplifier. Tunes from 160 to 6 meters. Gives 

20 db extra gain and a low noise figure to 

bring out those weak signals. Reduces im- 

age and spurious responses too. 

An RF sensing circuit bypasses the pre- 

amplifier during transmit. The bypass han- 

dles 350 watts. 

Model P-410X (for 115-v AC) or Model 

P-412-X (for 12-v DC) $149.95. Model P-408 

(SWL receive only for 115-v AC) $129.95. Add 

$4 shipping/handling in U.S. & Canada. Cal- 

ifornia residents add sales tax. 

TUNER -TUNER™ 

TONER TUNER 

e Tune your tuner without 

transmitting! 

e Save that rig! 

Do you use an antenna tuner? Then you 

need the new Palomar Tuner-Tuner to tune it 

to your operating frequency without trans- 

mitting. Just listen to the Tuner-Tuner’s 

noise with your receiver. Adjust your tuner 

for anull and presto! you have 1:1 SWR. It’s 

as simple as that. 

Easy to install. Works with all rigs. Elimi- 

nates tuneup damage. Your rig will love it! 

Model PT-340 $99.95 + $4 shipping/handl- 

ing in U.S. & Canada. California residents 

add sales tax. 

Send for FREE catalog that shows our com- 

plete line of noise bridges, SWR meters, pre- 

amplifiers, loop antennas, VLF converters, 

audio filters, baluns, RTTY equipment, to- 

roids and more. 

PALOMAR 
ENGINEERS 
BOX 455, ESCONDIDO, CA 92025 

Phone: (619) 747-3343 

Please send all reader inquiries directly. 
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Call Toll Free — 9am - 6pm Mon. - Fri., 9am - 2pm Sat. 

In Missouri Call — 816-741-8118 MISSOURI ; 
RADIOCENTER 1!-800-821-732: 
102 NW. Business Park Lane, Kansas ao MO 64150 816-741-8118 MasterCard — VISA — cere eecore 

“KENWOOD KENWOOD KENWOOD | 
TR2600 “sreciau” 

© 2.5 W/300 MW 2 Meter HT 
e LCD Readout 
© 10 Memories 
© Band And Memory Scan 

V3AV KENWOOD 

OONINV 
TS440S “DX-CITING” 
°¢ 100% Duty Cycle 
¢ 100 memories 
° Direct Keyboard Entry 
¢ Optional Built-in AT 
On Sale Now, Call For Price! 

TS940S “Dx-cellence” 

© Programmable Scanning 
° High Stability, Dual Digital VFO’s 
¢ 40 Channel Memory 
¢ General Coverage Receiver 

TM2570 ‘anew ae 
¢ First 70 Watt FM Mobile “THE 
e el With Memory & Auto Dialer s SmallestHT’’ 
¢ 23 Channel Memory 
¢ Front Panel Programmable CTCSS rs poneee 

° 1 Watt 
¢ Optional 
500mA 

NOYLIEANV 

FT23/73R 
@ Zinc-Aluminum Alloy Case 
© 10 Memories 
© 140-164 MHz, 440-450 MHz 
© 600 MAh Standard Opt. Sw 
New “super handie” 

AAA FT-727R 
“DUAL BAND HT” 

NOYLSV FT-757GX “CAT SYSTEM” 

¢ All Mode Transceiver CALL 

FT-767GX BASE STATION 
e Add Optional 6m, 2m & 70cm Modules 

e 5 Watts on Both 
° Dual VFO’s Dual VFO's 

> *FullBreakincw = FOR BEST i > Full OW Breakin 2m & 440 MHz 
5 © 100% Duty Cycle PRICE! 7 SUNS MaraEoatres ° 10 Memories 
> ee ° Battery Saver 

=| Z ¢ Remote Computer 

—_ 4 f} Control Capability 

IC-751A “NEW" 
© 100 KHz-30 MHz 

1C-735 "new" IC-L2AT 

YAHONAG | M*?E 

IANNdyaling 

LSVYDHSND | DAdSWWOD 

YMIVG 

Can you put a price tag on 
reliability? Now ICOM offers a 
ONE YEAR WARRANTY on its 
HF Transceivers & Receivers 
purchased after August 1, 1986. 

e FM Standard 

KPC-2400 
“ALL THE FEATURES OF 

KPC-2 PLUS 2400 BAUD” 

¢ Easy Direct Interface to PC Compatibles or the 
VIC/C-64 Series 

¢ AX.25 Version 2 Software ° Supports multiple connects 
¢ Has both the KPC-2 modem for 300 Baud HF and 1200 
Baud VHF work, and anew phase shift keying (PSK) 
modem for 2400 baud operation. 

ANTENNA SALE 
HY-GAIN... ONSALE = KENPRO.KR400 $139.00 

e Full 25W, SW low 
© 140-163 MHz 

e 32 Memories 
° QSK (Nominal Speed 40 WPM) 

© 21 memories 
© Subtones built in 
RX 215-230 MHz 
CALL FOR BEST PRICE 

MFJ 1270 
e TTI serial port 
e Latest AX.25 version 

2.0 software 
e True Data Carrier detect for HF 
° 16K Ram 

e 10 Memories 
© 1W, 1.5W optional 
© 32 tones built-in 

IC-03AT 
© 220 to 224.995 MHz 
© 2.5W, 5W Optional 
© Built in subtone 
© 10 Memories 

ASTRON 
CORPORATION 

HUSTLER 25% off mobile 
CUSHCRAFT 
KLM ALINCO .. 

COLUMBIA CABLE BUTTERNUT 
HF6V $118.00 
HF2V $110.00 
144 SR 

AVANTI.. .151.3G bs) 
QUATRON 

RG-8 Superflex .28/ft. 

....Rotor Cable .18/ft. 
H.D. Rotor Cable .31/ft. 

KR500 $179.00 
KR5400 $299.00 

- AAZ-7 $89.00 
PK 232 

RG-8X .15/ft. 

9913 Type .39/ft. ae 
position. 

e Make any RS-232 compatible computer 

or terminal acomplete digital operating 

e Morse, Baudot, ASCII, AMTOR, Packet 

HUSTLER 

1/4W mm $13.95 
CALL FOR BEST PRICES 

se: 

HYGAIN ICOM 

e Loaded with features. 

KANTRONICS | KDK 



Announcing the HE/VHE/UHF base station 
you'll hear about on the air | 

TRACK 
VOX GAIN PROG mont Tx suet aGG im 

POWER 

KEYES 

200. 

c 

eS 

Listen for Yaesu’s F'T-767GX every- 
where you might hear it: HF 6 meters, 
2 meters and 70 cm. 

You'll hear operators calling it the 
ideal HF/VHF/UHF base station for 
small ham shacks and apartments. 

And they'll rave about its full- 
featured performance and highly 
attractive price. 

You see, the FT-767GX continues 
the price/performance tradition of 
our popular FT-757GX. But with even 
more features. 

When you're ready to expand 
beyond HF coverage, just plug in 
optional modules for 6-meter, 2-meter, 
and 70-cm operation. 

As standard equipment, you get a 
built-in HF automatic antenna tuner, 
AC power supply, digital SWR meter, 

output for up to 30 minutes. And it 
listens from 100 kHz to 30 MHz. 

Plus your station is really complete 
with full CW break-in, our patented 
Audio Peak Filter for CW operation, 
a CW TX offset variable 500/600/700 
Hz, IF shift, an IF notch filter, a 
Woodpecker noise blanker, a VFO 
tracking system for slaved A/B VFO 
tuning, and optional CTCSS unit for 
repeater operation. And that’s just 
a partial list! 

But the best way to discover its 
full-featured performance is to visit 
your Yaesu dealer today. 

Yaesu’s FT-767GX. The affordable 
way to be heard on HF VHF and UHF 

YAESU 

RTE 

digital power output meter, electronic ever . 
keyer, and OW filter. | J Our 30th Anniversary. 

And operation is smooth and intui- eee Yaesu USA 
tive with keyboard frequency entry. (213) wae 
Dual VFOs that tune in 10-Hz steps. | Customer Service: (213) 404-4884 
A digital display in 10-Hz steps. And Parts: (213) 404-4847 
ten memories that store mode, fre- Yaesu Cincinnati Service Center 

e FT is ready to operate 
Prices and Pe ctcations subject to change 

full duty cycle at full rated power without notice. 
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1.2GHz Pioneers 

ICOM 1.2GHz 
THE ONLY 12GHz SYSTEM... 

e IC-1271A Base Station 
@ IC-12AT Handheld 
@ IC-120 Mobile 
© IC-RP1210 Repeater 

Explore“1.2GHz with ICOM. Only 
ICOM offers the most complete line of 
ham gear for 1.2GHz...the IC-1271A 
full-featured base station transceiver, 
the new IC-12AT handheld, the IC-120 
mobile and the IC-RP1210 repeater. So, 
get away from the crowd and be a 
pioneer on 1.2GHz. 

The IC-1271A 1240-1300MHz 
base station transceiver features 10 
watts of RF output power, 32 memo- 
ries, scanning and multi-mode opera- 
tion: including ATV (amateur TV). 

A variety of options are available 
for the IC-1271A including the IC-EX310 
voice synthesizer, UTI5S CTCSS en- 

CIRCLE 155 ON READER SERVICE CARD 

coder/decoder, IC-PS25 
internal AC power sup- 
ply, AGI200 preampli- 
fier ar and the TV1200 TV 

interface 
unit. 

The new IC-12AT covers from 
1260-1299.990MHz, has ten memory 
channels, memory scan, program scan 
and programmable offset. It also features 
an LCD readout, RIT and VXO, 32 built-in 
tones and a DTMF pad. 

The IC-120 1.2GHz mobile trans- 
ceiver has six memory channels, scan- 
ning, an HM-14 up/down scanning mic, 
RIT, LED readout and three tuning 
rates. Accessories include the ML12 
10 watt amplifier and the PS45 slim- 
line external power supply. 

1777 Phoenix Le lth Suite 201, Atlanta, 

ANY WHERI 
The IC-RP1210 completes your 

1.2GHz system? It features a field 
programmable (198 channel, DIP 
switch), high stability PLL, repeater 
access to 
CTCSS, 
three- 
digit 
DTMF 
decoder # 
for control 
of special | § 
functions, 
10 watts, 
select- 
able hang! 
time and 
ID’er. 

ICOM CANADA, A Division of ICOM America, Inc., 3071 - #5 Road, Unit 9, Richmond, B. Cc V6X 2T4 Canad. 
All stated specifications are approximate and subject to change without notice or obligation. All ICOM radios significantly exceed FCC regulations limiting spurious emissions, 1.2GHz78 


